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AAF:tArmyAlr Field. 15 004

ABG: Air Base Group.

ACFT MAINT: Aircraft Maintenance.

AF: Air Force.

AFB: Air Force Base. I
AFESC: Air Force Ehgineering and Services Center.

AFFF: Aqueous Film Forming Foan. I

AFR: Air Force Regulation.

I
AFSC: Air Force Systns Connand.

ALLUVIUM: Materials eroded, transported, and deposited by streams.

ALLUVIAL FAN: A fan—shaped deposit formed by a stream either where it
Issues from a narrow mountain valley into a plain or broad valley, or
where a tributary stream joins a main stream.

ANTICLINE: A fold in which layered strata are inclined down and away
from the axes.

AQUAZENE: An algicide.

ARTESIAN: Groundwater contained under hydrostatic pressure.

AQUIFER: A geologic formation, group of formations, or part of a for-
mation that Is capable of yielding water to a well or spring.

AROMATIC: Description of organic cheical compounds In which the car-
bon atoms are arrang Into a ring with special electron stability
associated. Aromatic compounds are often more reactive than non—
aromatics.

ATC: Air Training Command.

AVGAS: Aviation Gasoline.
I

BEE: Bloenvirorinental Engineer.

BES: Bloenvironmental Engineering Services I

BIQACCIEIJLATE: Tendency of elenents or compounds to accumulate or
build up in the tissues of living organisms when they are exposed to
these elenents in their environments, e.g., heavy metals.
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BIODEGRADABLE: The characteristics of a substance to be broken down

from complex to simple compounds by microorganisms.

BX: Base Exchange.

CAMS: Consolidated Aircraft Maintenance Squadron.

CE: Civil Engineering.

CERCLA: Comprehensive Environmental Response, Compensation, and
Liability Act.

CES: Civil Engineering Squadron.

CIRCA: About; used to indicate an approximate date.

CLOSURE: The completion of a set of rigidly defined functions for a
hazardous waste facility no longer in operation.

COD: Chemical Oxygen Demand, a measure of the amount of oxygen
required to oxidize organic and oxidizable inorganic compounds in
water.

COE: Corps of Engineers.

CONFINED AQUIFER: An aquifer bounded above and below by impermeable
strata or by geologic units of distinctly lower permeability than that
of the aquifer itself.

CONFINING UNIT: A geologic unit with low permeability which restricts
the movement of groundwater.

CONTAMINATION: The degradation of natural water quality to the extent
that its usefulness is impaired; there is no implication of any
specific limits since the degree of permissible contamination depends
upon the intended end use or uses of the water.

Cr: Chemical synbol for chromiun.

CS: Communications Squadron.

CSG: Combat Support Group.

DAVA: Defense Audiovisual Agency.

DCB: Dichlorobenzene.

DCM: Deputy Commander for Maintenance.

DCO: Deputy Commander for Operations.

DCRM: Deputy Commander for Resource Management.

DEQPPM: Defense Environmental Quality Program Policy Memorandum.
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DEl: Detachment.

DIP: The angle at which a stratuii is inclined from the horizontal.

DISPOSAL FACILITY: A facility or part of a facility at which hazard-
ous waste is intentionally placed into or on land or water, and at
which waste will remain after closure.

DISPOSAL OF HAZARDOUS WASTE: The discharge, deposit, injection, dump-
ing, spilling, or placing of any hazardous waste into or on land or
water so that such waste or any constituent thereof may enter the
environment or be emitted into the air or discharged Into any waters,

Including groundwater.

DOD: Department of Defense.

DOT: Department of Transportation.

DOWNGRADIENT: In the direction of decreasing hydraulic static head;
the direction In which groundwater flows.

DPDO: Defense Property Disposal Office, previously included Redistri-
bution and Marketing (R & M) and Salvage.

DUMP: An uncovered land disposal site where soid and/or liquid I
wastes are deposited with little or no regard for pollution control or

aesthetics; dumps are susceptible to open burning and are exposed to
the elements, disease vectors, and scavengers.

E & E: Ecology and Environment, Inc.

EFFLUENT: A liquid waste discharge from a manufacturing or treatment I
process, in its natural state, or partially or completely treated,
that discharges into the environment.

I
EM: Electromagnetic.

EOD: Explosive Ordnance Disposal. I
EP: Extraction Procedure, the EPA's standard laboratory procedure for
leachate generation.

I
EPA: United States Environmental Protection Agency.

EPHEMERAL AQUIFER: A water-bearing zone typically located near the
surface which normally contains water seasonally.

EROSION: The wearing away of land surface by wind, water, or chemical

processes.

ETHYLENE GLYCOL: A liquid used for de—icing aircraft; it bloaccumu—
lates and can exhibit toxic properties.

FAA: Federal Aviation Administration.
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FACILITY: Any land and appurtenances thereon and thereto used for the
treatment, storage, and/or disposal of hazardous wastes.

FAULT: A fracture in rock along which the adjacent rock surfaces are

differentially displaced.

FLOODPLAIN: The lowland and relatively flat areas adjoining inland
and coastal areas of the mainland and off—shore islands, including, at
a minimum, areas subject to a one percent or greater chance of

flooding in any given year.

FLOW PATH: The direction or movement of groundwater as governed

principally by the hydraulic gradient.

FM: Formation (Geologic).

FPTA: Fire Protection Training Area.

FTW: Flying Training Wing.

FY: Fiscal Year.

GC/MS: Gas chromatograph/mass spectrophotometer, a laboratory pro-
cedure for identifying unknown organic compounds.

GPR: Ground Penetrating Radar.

GROUNDWATER: Water beneath the land surface in the saturated zone
that is under atmospheric or artesian pressure.

GROUNDWATER RESERVOIR: The earth materials and the interstitial open

spaces that contain groundwater.

HA: Health advisory, federal or state criteria for drinking water.

HALF—LIFE: The time required for half the atoms present in a radio-
active substance to disintegrate.

1-IALON: A fluorocarbon fire extinguishing compound.

HALOGEN: The class of chemical elements including fluorine, chlorine,
bromine, and iodine.

HARDFILL: Disposal sites receiving construction debris, wood, mis-
cellaneous spoil material.

HARM: Hazard Assessment Rating Methodology.

HAZARDOUS SUBSTANCE: Under CERCLA, the definition of hazardous sub-
stance includes:

1. All substances regulated under Paragraphs 311 and 307 of the
Clean Water Act (except oil);

2. All substances regulated under Paragraph 3001 of the Solid

Waste Disposal Act;
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3. All substances regulated under Paragraph 112 of the Clean Air

Act;

4. All substances which the Administrator of EPA has acted
against under Paragraph 7 of the Toxic Substance Control

Act;

5. Additional substances designated under Paragraph 102 of the
Superfund bIll.

HAZARDOUS WASTE: As defined in RCRA, a solid waste, or combination of
solid wastes, which because of its quantity, concentration, or physi-
cal, chemical or Infectious characteristics may cause or significantly
contribute to an increase in mortality or an increase in serious,
irreversible, or incapacitating reversible illness; or pose a substan-
tial present or potential hazard to human health or the environment
when improperly treated, stored, transported, or disposed of, or
otherwise managed.

HAZARDOUS WASTE GENERATION: The act or process of producing a hazard-
ous waste.

HEAVY METALS: Metallic elements, including the transition series,
which include many elements required for plant and animal nutrition in
trace concentrations but which become toxic at higher concentrations.

I
HNtJ PHOTOIONIZER: Field instrument used to determine the total con-
centration of organic and inorganic vapors and gases with an ioniza-
tion potential of less than 11.7 ev. The Instrument does not respond
to methane or hydrogen cyanide.

HQ: Headquarters. I
HWPJ': Hazardous Waste Accumulation Point.

HWMF: Hazardous Waste Management Facility. I

HYDROCARBONS: Organic chemical compounds composed of hydrogen and
carbon atoms chemically bonded. Hydrocarbons may be straight chain,
cyclic, branched chain, aromatic, or polycyclic, depending upon
arrangement of carbon atoms. Halogenated hydrocarbons are
hydrocarbons In which one or more hydrogen atoms has been replaced by

Ia halogen atom.

INCOMPATIBLE WASTE: A waste unsuitable for comingling with another
waste or material because the commingling might result in generation
of extreme heat or pressure, explosion or violent reaction, fire, for-
mation of substances which are shock sensitive, friction sensitive, or
otherwise have the potential for reacting violently, formation of
toxic chemicals due to heat generation in such a manner that the like-
lihood of contanination of groundwater or escape of the substance into
the environment is Increased; any other reaction which might result in
not meeting the air, human health, and environmental standards.

ICBM: Intercontinental Ballistic Missile.
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ILS: Instrument Landing System.

INFILTRATION: The movement of water throught the soil surface into
the ground.

IRP: Installation Restoration Program.

ISOPACH: Graphic presentation of geologic data, including lines of
equal unit thickness that may be based on confirmed (drill hole) data
or indirect geophysical measurement.

ISOPROPYL ALCOHOL: Flammable liquid used for cleaning small parts.

JP-4: Jet Propulsion Fuel No. 4, military jet fuel.

LCF: Launch Control Facility.

LEACHATE: A solution resulting from the separation or dissolving of
soluble or particulate constituents from solid waste or other man-
placed medium by percolation of water.

LEACHING: The process by which soluble materials in the soil, such as
nutrients, pesticide chemicals, or contaminants, are washed into a
lower layer of soil or are dissolved and carried away by water.

LENTICULAR: A bed or rock stratum or body that is lens-shaped.

LF: Launch Facility.

LINER: A continuous layer of natural or man-made materials beneath or
on the sides of a surface impoundment, landfill, or landfill cell
which restricts the downward or lateral escape of hazardous waste,
hazardous waste constituents, or leachate.

LITHOLOGY: The description of the physical character of a rock.

LOESS: An essentially unconsolidated unstratified calcareous silt;
commonly homogeneous, permeable, and buff to gray in color.

LYSIMETER: A vacuum operated sampling device used for extracting pore
water samples at various depths within the unsaturated zone.

MAC: Military Airlift Command.

MEK: Methyl ethyl ketone.

MERCURY AMALGAM: A solid used in dental work; contains the toxic
metal mercury.

METALS: See "Heavy Metals."

MGD: Million gallons per day.
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MOA: Military erating Area.

MIK: Methyl Isobutyl ketone.

MOGAS: Motor gasoline.

MONITORING WELL: A ll used to measure groundwater levels and to
obtain samples.

Mr/hr: Millirans/hour; a measure of radioactivity.

MSL: Mean Sea Level. I

MSS: Missile Security Squadron.

MW: Monltorl, well.

MWR: Morale t'lfare and Recreation.

I
NCO: Non-comissloned Officer.

IICOIC: Non-cnmiss1oned Officer In-Charge. I
NDI: Non-destructive Inspection.

NET PRECIPITATION: The amount of annual precipitation minus annual
evaporation.

NGVD: National Geodetic Vertical Datun of 1929.

NOAA: National Oceanic and Atmospheric Administration.

NPDES: National Pollutant Discharge Elimination System.

OEHL: Occupational and Enviromiental Health Laboratory.

OIC: Officer-In-Charge.

OMMS: Organization Missile Maintenance Squadron.

ORGANIC: Being, containing or relating to carbon compounds,
especially In which hydrogen Is attached to carbon.

Pb: Chenical s>inbol for leal.

PCB: Polychiorinated biphenyl; liquids used as a dielectrics In elec-
trical equipment.

PCE: Perchioroethene, also called tetrachioroethene. I

PERCOLATION: Movauent of moisture by gravity or hydrostatic pressure
throuh interstices of unsaturated rock or soil.

I
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PERMEABILITY: The capacity of a porous rock, soil or sediment for
transmitting a fluid without damage to the structure of the medium.

Oil

PERSISTENCE:
remain in the
period of time.

As applied to chemicals, those which are very stable
environment in their original form for an extended

and

pCi/L: PicoCuries per liter, concentration unit for radiometric
parameters.

PD-680: Cleaning solvent.

pH: Negative logarithm of hydrogen ion

PL: Public Law.

POL: Petroleum, oils and lubricants.

concentration.

POLLUTANT: Any introduced gas, liquid,
unfit for a specific purpose.

or sol Id that makes a resource

POLYCYCLIC COMPOUND: All compounds in which carbon atoms
into two or more rings, usually araiiatic in nature.

POTASS IUM

cleaning purposes.

are arranged

HYDROXIDE: Corrosive material, usually liquid, used for

POTENTIOMETRIC SJRFACE: The surface to which water in an aquifer
would rise in tightly cased wells open only to the aquifer.

PPB: Parts per billion by weight.

PPM: Parts per million by weight.

PRAMITOL: Herbicide.

PRECIPITATION: Rainfall

PURPLE K: A bicarbonate—based fire extinguishing agent.

QUATERNARY MATERIALS: The second period of the Cenozoic geologic era,
following the Tertiary, and including the last 2 to 3 million years.

RCRA: Resource Conservation and Recovery Act.

RECEPTORS: The potential impact group or resource for a waste
contamination source.

RECHARGE AREA: A surface area in which
percolates through the unsaturated zone
zone of saturation. Recharge areas may

RECHARGE: The addition of water to the
or artificial processes.

A- 9
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SAC: Strategic Air Command.

SANITARY LANDFILL: A land disposal site using an engineered method of
disposing solid wastes on land in a way that minimizes environmental
hazards.

SATURATED ZONE: That part of the earth's crust in which all voids are
filled with water.

I
SATAF: Site Activation Task Force.

SAX'S TOXICITY: A rating method for evaluating thetoxicity of I
chemical materials.

SCS: United States Department of Agriculture Soil Conservation
IService.

SEISMICITY: Pertaining to earthquakes or earth vibrations.
I

SMS: Strategic Missile Squadron.

SMW: Strategic Missile Wing. I

SODIUM CIIROMATE: Liquid used in refrigeration/air conditioning
machines; contains toxic chromium. - I
SOLID WASTE: Any garbage, refuse, or sludge from a waste treatment
plant, water supply treatment, or air pollution control facility and
other discarded material, including solid, liquid, semi—solid, or con-
tained gaseous material resulting from industrial, commercial, mining,
or agricultural operations and from community activities, but does not
include solid or dissolved materials In domestic sewage; solid or
dissolved materials In irrigation return flows; industrial discharges
which are point source subject to permits under Section 402 of the
Federal Water Pollution Control Act, as amended (86 USC 880); or
source, special nuclear, or by-product material as defined by the
Atomic Energy Act of 1954 (68 USC 923).

SPG: Security Police Group.

SPILL: Any unplanned release or discharge of a hazardous waste onto
or into the air, land, or water.

SPS: Security Police Squadron.

STORAGE OF HAZARDOUS WASTE: Containment, either on a temporary basis
or for a longer period, in such a manner as not to constitute disposal
of such hazardous waste.

STP: Sewage Treatment Plant.

SUPS: Supply Squadron.

SVS: Services Squadron.

A-b
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TCE: Trichloroethene.

TCHN: Technical Training Wing.

TDS: Total Dissolved Solids, a water quality parameter.

TOC: Total Organic Carbon.

TOXICITY: The ability of a material to produce injury of disease upon

exposure, ingestion, inhalation, or assimilation by a living organism.

TRANSMISSIVITY: The rate at which water is transmitted through a unit
width of aquifer under a unit hydraulic gradient.

TREA11ENT OF HAZARDOUS WASTE: Any method, technique, or process
including neutralization designed to change the physical, chemical, or
biological character or composition of any hazardous waste so as to
neutralize the waste or so as to render the waste nonhazardous.

TRNS: Transportation Squadron.

TSD: Treatment, storage, or disposal.

TSDF: Treatment, storage, or disposal facility.

TTG: Technical Training Group.

TVOR: Tactical Very—high—frequency Qiinidirectional Range, a ground-
basei radio transmitter for aircraft navigation.

UPGRADIENT: In the direction of increasing hydraulic static head; the
direction opposite to the prevailing flow of groundwater.

UREA: Solid, toxic in high doses, used as a combination ground
de—icer and fertilizer.

USAF: United States Air Force.

USAFSS: United States Air Force Security Service.

USDA: United States Department of Agriculture.

USFWS: United States Fish and Wildlife Service.

USGS: United States Geological Survey.

WATER TABLE: Surface of a body of unconfined groundwater at which the
pressure is equal to that of the atmosphere.

WWTP: Wastewater Treatment Plant.

A-il
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86 JUN 17

INSTALLATION RESTORATION PROGRAM
PHASE II — CONFIRMATION/QUANTIFICATION- (STAGE 2) j$ ()j.3

RICHARDS—GEBAUR AFS MO

I. DESCRIPTIO1 OF WORK

The overall objective of the Installation Restoration Program (:RP) Phase
I investigation is to assess potential contamination at past hazardous waste

disposal and spill sites on Air Force Installations. A series of staged field
investigations may be required to meet this objective.

The intention of this staged investigation is to undertake a field and
lab'ok'atory study at Richards—Gebaur AFB MO to: (1) confirm the presence or
absence of contamination within the specified areas of investIgation; (2) if
possible, determine the extent and degree of contamination and the potential
for migration of those contaminants in the various environmental media; (3)

identify public health and environmental hazards of migrating pollutants based
on state or Federal standards for those contaminants; and () delineate
additional investigations required beyond this stage to reach the Ph.se Il

objectives.
-

The IRP Phase I Report and Phase II Stage Report (mailed under separate
cover) incorporate the background and description of the sites/zones for this
task. To accomplish this survey effort, the contractor shall taKe the
following actions:

A. General Requirements

1. Conduct a literature search of local hydrogeclogic conditions to
complement the Phase I and Phase II Reports (mailed under separate cover).
Include the pertinent literature search information in an appendix of the
Final Report. Develop the literature search data using the following
guideline:

a. Topographic data

b. Geologic data

(1) Structure

. (2)

(3) Lithology

C. Hydrogeologic data

(1) Location of all existing and abandoned wells, observatiQn
wells, springs, ponds (natural arid artificial) and seepages, that occur on or
off the installation within a one—mile radius of sites to be investigated

I
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15019 1
(2) Groundwater table and piezometric contours

(3) Depthb groundwater

(14) Surface arid groundwater quality

(5) Delineated areas or recharge, discharge and contributing
areas

(6) Geologic setting, yield data and hydrographs of 5prirlgs
and natural seepages

d. Data on all existing and abandoned tells, includthguricased
boreholes, on or of t the installation and within a one—mile radius of sites to
be Investigated

I
(1) Location, depth, diameter, well, type, and lithologic logs

associated with the well

(2) Static and pumping water levels1 well. hydrographs, yield,
specific capacity, and related data -

(3) Extstth and. projected groundwater development and use

(14) Well and screen corrosion, crustation, and imllar I
operation and maintenance problems

(5) Observation and monitoring well, networks, pumping
influences, barrier and recharge boundaries, and related hydraulic
interferences influencing aquifer behavior.

(6) xLsting water sampling sites

e. Aquifer data -

(1) Type, i.e., unconfined, artesian, or perched

(2) Thickness, depth to aquifer, and formational designation

(3) Barrier and recharge boundaries

(14) Tran.zmjsstvity, storativity, and permeability (gpdltt2)

(5) Specific retention

(6) Delineation of discharge and recharge areas

(7) Ground and surface water relationships

(8) Aquifer models

F33615—83—D'4003/0013
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t. Climatic data

(1) Precipi-tatiori (total and net)

(2) Evapotranspiration

2. Determine the areal extent of the sites by reviewing historical
and current paflchromatic and infrared aerial photography.

3. Technical Operations Plan

Immediately after the Notice To Proceed (NTP) for the delivery orcer,
develop a Technical Operations Plan (TOP) based on the technical requirements
specified in this task description. (See Sequence No. 19, Item '•i: below).
FoMow the TOP format (mailed under separate cover). Provide the TOP to the
tJSAFOEHL within two weeks of the N'TP.

C. Health and Safety

Comply with USAF, OSHA, EPA, state and local health and safety
regulations regarding the proposed work effort. rise EPA guidelines for
designating the appropriate levels of' protection needed at the study sites.
Prepare a written Health and- Safety Plan for the proposed work effort and

coordinate it directly with applicable regulatory agencies prior to commencing
field operations. Provide an information copy of the Health and Safety Plan
to the tJSAFOEHL after coordination with regulatory agencies. The Heath and
Safety Plan is specified in Sequence No. 7, Item VI below.

p
. D. Drilling and Soils Work

1. Determine the exact location of all monitor wells, soil Dorings,
and test pits during the planning/mobilization phase of the field investga—
tion. Consult with base personnel to minimize disruption of base activities,
to properly position wells with respect to exact site locations, and to avoid
underground utilities. Direct the drilling and sampling and maintain a
detailed log of the conditions and materials penetrated during the course of
the work. Do not drill boreholes into or position wells in actual landfill
areas, install wells at the landfill perimeter.

2. Ncnitor the ambient air during all well drilling, soil or:ng and
test pit work with a photoionizatlon meter or equivalent organic vapor
detector to identify the generation of potentially hazardous and/or toxic

vapors or gases. Include air monitoring results in the boring logs. f soi.
encountered during borehole drilling or test pit work is suspected to e
hazardous because of abnormal discoloration, odor or air monitoring levels,
containerize the soil cuttings in new, unused drums. Enter into the boring
logs the depth(s) ('rem which suspected contaminated soil cuttings were
collected f'or containerization. Collect a maximum of' 10 composite samples,
one from the contents of each drum. Test each composite sample for EP
Toxicity (metals). Use RCRA criteria to determine if soil cuttings must be -
classified as hazardous waste (140 CFR 261.214).

F336 15—83—0—4003/0013



15021
;3. Groundwater Monitoring Wells

a. Installatioñ of Groundwater Monitoring Wells

(1) Comply with U.S. EPA Publication 330/9—S1—002, NEIC
Manual for Ground Water/Subsurface Investigations at Hazard Waste Sites for
monitoring well installation.

(2) AU. well drilling.) development, purging, sampling
methods, arid otter activity pertatningto this effort must conform to state
and other applicable regulatory agency requirements. Cite references in an
appendix to the Final Report.

I
(3) Install wells at a sufficient depth to collect samples

representative of aquifer quality and to intercept contaminants if they are

present.

(1) Avoid, when possible, installing wells in depressions or
areas subject to frequent flooding arid standing water. If wells must be
installed In such areas, design the wells such that standing water does riot
leak into the top of the casing or cascade down the annular space.

(5) Drill all monitoring wells using the following

specifications:

(a) Drill, wells using hollow—stem auger techniques. A
center stem, plug, and bit attached to the stem may be inserted into the auger
for use while drilling. This will prevent material from entering into the
hollow stem of the auger.

(b) Take lithologic samples at five—toot intervals and
prepare borehole log descriptions. Include pilot boring logs and well Icompletion summaries in the Final Report (Item Vt, below).

Cc) Drill a maximum of 6 wells. Total footage for all
wells In this task shall not exceed 200 linear feet. Refer to the site
specific details in Section I.H.

4o
qo* (d) Construct each well with $-e-ur—inch inside diameter

(I.D.) Schedule-&& PVC.casing. Use threaded screw-type joints, glued fittings
are not permitted. Flush thread all connections. Screen each well using
four—inch I.D. casing having up to 0.020 inch slots; slot size may be smaller
based upon borehole geology. Screen m-erial must be the same as that of the
casing. Cap the bottom of the screen.

Ce) Screen all wel].s so as to collect floating contam-
inants and to allow for yearly fluctuations of the water table. Screen all
shallow wells a minimum of ten feet.

p336 15—83—D—4003/0013
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(6) Complete all monitoring wells using the following

specifications: —

(a) Once the casing Is installed, allow the soil t'arma—
tion to collapse around the well screen. Supplement the natural gravel-pack
with washed arid bagged rounded silica sand or gravel with a grain s:ze distrl—
butlon compatible with the screen and soil formation. Place the pack from the
bottom of the borehole to two feet above the top of the screen. Tremie a five
foot bentonite seal (granulated or pellets) above the sand/gravel pack.
Ensure the bentonite forms a complete zeal. Grout the remainder of the
anriulus to the land surface with a Type I Portland cement/bentortite slurry.

(b) Check with the Base point of contact (?OC) to deter-
mine whether wells shall be completed flush or project above the ground
surface.

1 If well stick—up is of concern in an area,
complete the well flush with the land surface. Cut the casing two to three
inches below land surface, arid install a protective locking lid consisting at'
a cast—iron valve box assembly. Center the lid assembly in a three foot
diameter concrete pad sloped away from the valve box. Ensure that free
drainage is maintained within the valve box. Aio, provide a screw—type
casing cap to prevent infilt'ation of surface water. Maintain a minimum of'
one foot clearance between the casing top and the bottom of the valve box.
Clearly mark the well number on the valve box lid.

2 It an above—ground—surface completion is used,
extend the well casing two or three feet above land surface. Provide an end—
plug or casing cap for each well. Shield the extended casing with a stee
guard pipe which is placed over the casing and cap, and seated in a two—foot
by two—foot by four—inch concrete surface pad. Slope the pad away from the
well sleeve. Install a lockable cap or lid on the guard pipe. Instal.. three,
three—inch diameter steel guard posts if the Base POC determines the well is
in an area which needs such protection. The guard posts shall be five feet in
total length and installed radially from each wellhead. Recess the guard
posts approximately two feet into the ground. Do not install the guard posts
in the concrete pad placed at the well base. Paint the protective steel
sleeve arid clearly number the well on the sleeve exterior.

3 Provide locks for both flush arid above—ground
well assemblies. Turn over the lock keys to the Base POC following completion
of the field effort.

(c) Develop each well as soon as practical after
completion with a submersible pump, bailer, and/or airlift method. Continue
well development until the discharge water is clear and free of sediment to
the fullest extent possible. Measure the rate of water produced, the pH,
specific conductance and water temperature during well development arid include
this information in the Final Report. -

(d) Determine by survey the elevation of all newly
installed monitoring wells to an accuracy of 0.01 foot. r'Iotch the top of' the

F336 15—83—D—4003/0013
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rjsercasing where well elevations are eatabi.ished. Horizontally locate the
new wells to an accuracy of 1.0 foot and record the position on both project
and site—specific maps. Bench marks used must have previously been
established from and are traceable to a USCGS or USGS survey marker.

(e) Measure water levels at all monitoring wells as feet
below the ground aurfac or below the top of casing elevation to the nearest
0.01 foot. Reort as mean sea level (MSL.). Measure static water levels in
wells prior to well development arid betore all well purging which precedes
sampling events.

b. Recommend a candidate well, abandonment method(s) or
technique(s) which is applicable to the type of monitoring wells installed and
geological conditions. Consider that these wells will be abandoned at some
future date after the study objectives have been met and there is no longer a
need for the wells. The actual process of well abandonment is riot a part of
this task order. Assure that the recommended method(s) meets state and/or
local well abandonment guidelines or regulations.

c. Complete permits, applications, and other documents which may
be required by local and/or state regulatory agencies for the installation of
monitoring wells. File these documents with appropriate agencies and pay all
permitting and tiling fees.

4• Soil Borings

a. Conduct a maximum of 12 soil borings not to exceed a total of
250 linear feet. Accomplish the borings using hollow .3tem auger techniques.
Obtain split—spoon samples at five foot intervals, using ASTM Method D—1586.
Refer to Section I.H. for collection details of soil samples requiring
laboratory analysis. Where sample collection depths are not specified, take
samples in zones of suspected contamination as determined by abnormal soil
discoloration, odor, or air monitoring levels.

b. Scan all split—spoon soil cores with a phototonization meter
or equivalent organic vapor detector. Include monitoring results in the
boring logs.

c. During the boring operations, describe lithologies encountered Iand prepare stratigrapric logs. Place special emphasis on field identitica-
tiori of contaminated 30113 encountered.

d. Whenever possible, measure water levels in all boreholes after
the water level has stabilized. Examine the water surface for the presence or
hydrocarbons. Include this information 'in the boring logs.

I
e. Tremie—grout at]. boreholes to the surface with beritonite. It

is especially important to insure that they be adequately resealed to preclude
future migration of contaminants.

t. Permanently mark each location where soil borings are
drilled. Record the location on a project map for each specific site or zone,
whichever is applicable.

F336 15_83—D—4003/0013 ''I
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g. Perform a maximum of three shallow soil augenings using a nand

auger. Total footage shall—not exceed 50 >feet.

5. Well and Borehole Cleanup /

Remove all well/borehole cuttings and clean the general area
following the completion of each well/borehole. Containerize and store
cuttings suspected to be contaminated according to paragraph I.D.2. '
task order. Transport these drums to a location within the installation
boundary designated by the Base POC. The base is responsible for UltLmate
disposal of contaminated soils using base resources.

E. Decontamination Procedures

1. Decontaminate all sampling equipment, including internal
components, prior to use arid between samples to avoid cross—contamination.

Wash equipment with a laboratory—grade detergent followed by drinking quality
water, solvent (methanol), and distilled water rinses. Allow sufficient time
for the solvent to evaporate and the equipment to dry completely before reuse.

2. Dedicate for each well the monot'ilament line or steel wire used to
lower sampling equipment into the well; do not use a line in more than, one
well. Decontaminate the calibrated water level probe for measuring well
volume and water level elevation before use in each well.

3. Thoroughly clean and decontaminate the drilling rig and tools
before initial use and after each borehole completion. As a minimum, steam
clean drill bits after each borehole is installed. Drill from the "least" to
the "most" contaminated sites, if possible.

F. Field Sampling

1. Strictly comply with the sampling techniques, maximum holding
times, and sample preservation as specified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edittor.
(1985), pages 37—4)4; ASTM, Section 11, Water and Environmental Technology;
Test Methods for Evaluating Solid Waste, Physical/Chemical ethods, SW—66,
2nd Edition (LJSEPA, 198)4); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/4—79—020, pages xiii to xix (1983); and the Kandbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 6OO/4—
82—029 (1982).

2. Groundwater Monitoring Wells

a. After development, allow wells to stabilize for a nninum of
seven days before sampling.

b. Prior to purging the wells, examine the surface of the water
taole for the presence of hydrocarbons and take water level measurements to
the nearest 0.07 foot with respect to the established survey point on top of
the well casing. If applicable, measure the thickness of the hydrocarbon
layer.

F3361583'D4003/0013
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c. Purge the well using a submers.ible pump, bailer, or other
pertinent method. Purge un€il a minimum of three well volumes (based on
borehole diameter) of water has been displaced and the pH, temperatqre,
specific conductance, color, arid odor of the discharge have stabilized using
the following criteria: pH 0.1 unit, temperature 0.5°C, and specific
conductance -± 10 mihos. Include the final measurements in the Results section
or the report.

d. Collect water samples with a Teflon bailer. However, to
collect representative aquirer samples where floating hydrocarbons are
present, use a "thief sampler" or similar device to minimize the influence of
the tree product.

e. If the well(s) cannot be sampled due to well development, well
characteristics,, or other reason(s), indicate the reason(s) in the report as
specified in Item VI below.

f. Remeasure water levels after sampling and the wells have
stablized.

3. For surface water/sediment samples, collect samples so as not to
cause cross—contamination; obtain downstream samples first. Measure, on site1
the pH, temperature, and specific conductance for all water samples.

4• Permanently mark the location where surface water or sediment
samples are collected. Record the location on a project map for each specif to
site or zone, whichever applies.

5. Split all water arid soil samples. Analyze one set arid immediately
deliver the other set (the same collection day) to the Base POC. The Base POC
will select 10% of the split samples, package the selections with appropriate
forms, and deliver them to the contractor within 24 hours of receipt. Supply
all packing and shipping materials to the Base POC for packaging the split
samples. Immediately ship (within 24 hours) the POC—selected samples through
overnight delivery to:

(JSAFOEHL/SA

Bldg 140
Brooks AFB TX 78235—5501

For all split samples sent to the USAFO!HL, complete an AF Form 2752A I
"Envtronmental Sampling Data" and/or an A? Form 27528 "Environmental Samplirtg
Data — Trace Organics", .(working copies will be provided under separate cover)
with the following information:

a. Date and time collected

I
b. Purpose of sample (analyte and sample group)

o. Installation name (base)

F336i5_83—4003fJ)
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d. Sample number

e. Source/localon and depth of sample

f. Contract Task Numbers and Title of Project

g.: Method of collection (bailer, suction pump, air—ft DUnIO,
etc.)

h. Volumes removed betoresarnple taken (well samples or.:y)

1. Special conditions (use of surrogate standard, etc.)

j. Preservatives used

k. Collector's name or initials

In addition, label each sample container with a permanent ink
pen (water—proof laundry marker) to reflect the data in a, b, c, d, and k
above.

6. For every 10 fIeld samples collected, take at least one additional
sample (a field duplicate) far quality control purposes. Table 1 provides a
10% allowance for these additional analyses. Duplicates shall be indstin—
guishable from other analytical samples so that personnel performing the
analyses are not able to determine which samples are duplicates.

7. For every 20 field water samples collected, prepare and suornit for
analysis one field blank for all parameters analyzed in water. A minnum of
one field blank for each parameter is required. Allowances for these
additional analyses are included in Table 1.

8. Maintain chain—of—custody records for all samples, fied tanks,
and quality control samples.

0. ChemIcal Analyses

i . Analyze water and soil samples collected as specified :ri Section H
below, Specific Site Work. The analytical parameters are summarized in Taole
1 along with the required methods.

2. All analyzes shall meet the required limits of' detection for the
applicable method identified in Table 1.

3. For thoseethods which employ gas chromatography (CC) as the
analytical technique (SW8010, SW8020, E601, £602, E604, etc.) positive
confirmation of identity is required for all analytes having concentrations
higher than the Method Detection Limit (MDL). Conduct positive confirmation
by second—column GC; however, gas chromatography/mass spectroscopy (GC/MS) cn
be used for positive confirmation if the quantity of each analyte to be
confirmed is above the detection level of the CC/MS instrument. Analytes
which cannot be confirmed will be reported as "Not Detected" in the body of

F336 15—83—D—4003/0013
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•the report, but results of all second—column GC or GC/MS cofirmatjonal
analyses are to be includedjn the report appendix along with other raw
analytical data. Daze the quantification at confirmed analytes art the first—
column analysis. The maximum number of second—column confirmational analyses
shall not exceed fifty percent (50%) of the actual number at field samples (to
include duplicates). The total number at samples for each CC method listed in
Table 1 LncIuda this allowance. If GC/MS, or a combination of Second—column
CC and GC/MS, is used, the total cost of all such analyzes for a particular
parameter shall not exceed the funding.' allowed for positive confirmation using
only second—column CC.

. All chemical/physical analyses shall conform to state and other
applicable Federal and local regulatory agency legal requirements. It a
regulatory agency specifies that a type of analysis be performed in a
certf ted laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certiticationwith the first analytical data
supplied to the USAFOEHL/TS.

5. Archive all raw data, including QA/QC and standards data, for not
less than five years after project completion. Supply these data to the
USAFOEHL/TS upon request.

-

I
H. Specific Site Work

In addition to items delineated in l.A. through I.G. above, conduct Ithe following specific actions at the sites listed below

t. South Landfill (Site 1)

a. Perform one sot], boring to an approximate depth of 15 feet.
Obtain a maximum of 3 soil samples from the boring. The selection of soil
samples for chemical analysis shall be based on OVA or HNU meter readings,
discoloration, odor, or other signs at contamination. Record the OVA/HNU
readings and other observations with the soil boring logs. Take a water
sample from the boring it groundwater is encountered.

b, Take a maximum of three soil or sediment samples along the
perimeter of the landfill along Scope Creek. Take one background soil or
sediment sample upstream of the landfill along the creek.

c. Take a maximum of three water samples from Scope Creek
adjacent to the landfill or from any leachate seeps detected. Take one
background water sample upstream along Scope Creek.

d. Analyze soil/sediment samples for petroleum hydrocarbons, I
aromatic volatile organics and halogenated volatile orgariics.

e. Analze water samples for petroleum hydrocarbons, total I
dissolved solids (TDS), halogenated and aromatic volatile organics, 13

priority' pollutant metals, extractable priority pollutants (GC/Ms), common
anions, and phenols.

F33615—83—D—4003/0013
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2. Northeast Landfill (Site 2) 1st)

a. Locate and review any available new information dealing witn
the Nort}'ieast Landf iii. arid nearby sewer lines. Locate and interpret any
aerial photographs of the site when it was in operation.

b. - Perform a magnetometer and an electromagnetic survey of the
site.

-

c. Perform six soil borings each approximately 20 feet deep,
three borings for the west trench and three borings for the double trencn.
Obtain a maximum of 3 soil samples per boring (a maximum of 18 total soil
samples). Select the soil samples based on OVA or HNIJ meter readings,
discoloration, odor or other signs of contamination. Obtain a water sample
from each boring if water is ncouritered (a maximum of 5 water samples
(Note: One boring will be coverted to a well).

d. Convert one boring into a monitoring well immediately
downgradient of the newly discovered trench areas in the west part of the
landfill. Install one background monitoring well immediately north of the
landfill. Collect a water sample from each well. -

e. Collect water samples from the three existing monItoring wells
at the site.

F. Collect water samples from Scope Creek upgradient and
downgradient of this landfIll (2 samples).

g. Analyze soil samples for petroleum hydrocarbons, aromattc
volatile organics, and halogeriated iolatile organics.

h. Analyze water samples for petroleum hydrocarbons, TDS,
halogenated and aromatic volatile organics, 13 priority pollutant metals,
extractable priority pollutants (GC/MS), common anions, and phenols.

3. North Burn Area (Site 6)

a. Perform soil gas analysis with a maximum of 30 holes/probes to
characterize contamination from the site. Siting of borings and wells will be
based on the results of the soil gas survey.

b. Perform three soil borings each approximately 15 feet deep
along the perimeter of the pit. Obtain a maximum of 9 soil samples from the
boreholes based on OVA,'HNTJ meter readings, discoloration, odor, or other
indications of contamination. Collect a water sample from each borehole if
water is encountered for a maximum of three water samples.

c. Install 3 wells. Two of the wells shall be installed
downgradierit of the site and the other upgradient. Each well shall be sampled
once for a total of three water samples.

F33615—83--D—4003/0013
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d. Obtain six composite soil.surtace samples to a depth of 12
jflces.oGvering the area of overflow and along the surface drainage pathway.

e. Collect one surface water sample from any portded water in the :

drainage pathways.

t.: Analyze the soil asmples for petroleum hydrocarbons, aromatic
volatile organics and halogenated volatile organics.

g. Analyze water samples for petroleum hydrocarbons, aromatic and
halogenated volatile organics.

. Herbicide Burial Area (Site 8) I

a. A maximum of tour composite soil samples will. be taken from
areas of stressed vegetation. One water sample will, be taken from the small
pond which drains the site.

b. Analyze the soil samples for herbicides (EPA 8150), arsenic
1and mercury.

-

a. Analyze the water sample for pesticides (EPA 608, 509A, and
5098) arsenic, mercury, and TDS.

5. Oil Saturated Area (Site 9)

1
a. Perform 1 soil boring approximately 15 feet deep. Obtain a

maximum of 3 split spoon soil samples for analysis based on OVA or HNU meter
reading, discoloration, odor, or other indications of contamination. Collect
a water sample from the borehole if water is encountered.

b. Collect a maximum of six composite surface soil samples from
Ithe area draining the oil saturated zone.

a. Collect a water sample from the surface water drainage pathway
doungradient from the site.

d. Analyze the soil, samples for petroleum hydrocarbons, lead and
tialogenated and aromatic volatile organics.

e. Analyze water samples for petroleum hydrocarbons1 lead, TDS,
and halogenated and aromatic volatile orgariics.

6. Hazardous Waste Drum Storage Area, Bldg 923 ( Site 10)

a. Perform one soil boring inside the compound near the stained
area approximately 15 feet deep. Obtain a maximum of 3 soil samples from the
boring. Obtain a water sample from the borehole it water is encountered.

1
b. Collect six surface soil samples, one from the stained area,

four downgradient, and one upgradient from the stained area.

?33615—83—D—4003100 13
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c. Collect a maximum of two surface water samples from the

surface drainage pathway, one upgradient and one dowrigradient from the stained
area. The surface drainage pathway will only be sampled if water i present
during fieldwork.

d. Analyze soil samples for petroleum hydrocarabons, EP toxicity
(metals), and halogenated and aromatic volatile orgariics.

e. Analyze water samples for petroleum hydrocarbons, TDS,
priority pollutant metals, barium, mercury and halogenated and aromatic
volatile organics.

7. POL Storage Area (SIte 12)

a. Hand auger three borings at locations selected in the field
for a maximum of 30 feet of hand augering. Collect a maximum of 3 soil
samples from each boring. Selection of samples will be based on indications
of contamination detected in the field.

b. Install one downgradIent well to an approximate depth of 20
feet. Collect one water sample from the well. -

c. Collect two oil/sedjment samples, one from each of tre
outfall drains from Bldg 953.

d. Collect three surface water samples, two from the stream
draining the POL tank area and one from the drain outfall from Bldg 953.

P e. Analyze the four water samples for petroleum hydrocarbons,
TDS, and aromatic volatile orgariics.

f. Analyze soil samples for petroleum hydrocarbons and aromatic
volatile organics.

I. Data Review

1. Tabulate field and analytical laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and
incorporate them Into the next monthly R&D Status Report (Sequence o.1, Item
VI below) forwarded to the USAFOEHL. In addition to the results, report the
following:

a. the time and dates of sample collection, extraction (if
applicable) and analysis;

b. the method used and Method Detection Limits achieved;

c. the chain—of—custody forms;

d. a cross—reference of laboratory sample numbers and field
sample numbers; and

F336 15—83—D—4003/00 13
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e. a cross—reference of tield sample numbersto wells, boreholes,

sites, etc.

2. Upon completior of a].]. analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL. for review a minimum of two weeks
prior to subnzision or the draft report. Provide as a minimum the information
specified in 1.1.1 above.

-

3. Immediately report to the JSAFOEHL Program Manager or his super-
visor, via telephone, data/results generated during this investigation which
indicate a potential -health risk (for example, a contaminated drinking water
aquifer). Follow the telephone notification with a written notice within
three days; attach a copy of the laboratory raw data (e.g., chromatogram).

J. Reporting

1. Prepare a draft report delineating all findings of this field
investigation and forward it to the USAFOE}IL (as specified in Sequence No. ,
Item VI below) for Air Force review and comment. Strictly adhere to the
USAFOERL report format (mailed under separate cover). The format is-an
integral part of this delivery order. Draft reports are considered "drafts"
only in the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, "drafts" must be complete, in the proper
format, and tree of grammatical, and typographical errors. Include, as a mini-
mum, discuasion of the regional/site—specific hydrogeology, well and boring
logs,- data from water level surveys, groundwater surface and gradient maps,
water quality and soil analysis results, available geohydrologic cross—
sections, and laboratory and field QA/QC information. For states requiring
the field work or technical effort be supervised by a state—registered
geologist, engineering geologist or professional engineer, insert this
information in the report to include registration numbers, certificates and
seals (as appropriate).

2. Review the Results, Conclusions and Recommendations concerning the
sites Listed in this task which were investigated during a previous ZR? Phase
II staged work effort. Use this information and data from previous efforts to
establish trends and develop conclusions and recommendations. Integrate all
investigative work done at each site to date so the report reflects the total
cumulative information-for each site studied in this effort.

3. In the Results section, include water and soil analytical results
and field quality control sample data. Report all internal laboratory quality
control data (lab blanks, lab spikes and lab duplicates) and laboratory
quality assurance infbrmation in an appendix of the report. Also provide
second—column confirmation results and quantities, and include which columns
were used, instrument operating conditions, and retention times. Summarize in
the appendix the specific collection technique, analytical method (Standard
Methods, EPA, etc.), holding time, and limit of detection for each analyte ..-

i4. Make estimates of the magnitude, extent and direction which
detected contaminants are moving. Identity potential environmental

F3361Z—83—D-400310013
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.consequencez of the discovered contaminants based upon state or Federal
standards.

5. Plot and map all field data collected for each site according to

surveyed positions.

6. In:the Recommendation section, address each site and list them by
category:

a. Category I consists ofsites where no further action
(including remedial action) is required. Data for these sites are considerea
sufficient to rule out unacceptable public health or environmental hazards.

b. Category II sites are those requiring an additional Phase Il
effbrt to determine the direction, magnitude, rate of movement and extent of'
detected contaminants. Identify potential environmental consequences of
discovered contamination.

c. Category III sites are those that will require remedial action
(ready for IR? Phase IV). In the recommendations for Category III sites,
include a discussion of any possible influence on sites in Categories I and/or
II due to their connection with the same hydrological system. Clearly state
any dependency between sites in different categories. Include a list of can— -
didate remedial action alternatives, including long term monitoring (..TX) as
remedial action, and the corresponding rationale that should be considered in
selecting the remedial action for a given site. List all alternatives that
could potentially bring the site into compliance with environmental standards.
For contaminants that do not have standards, EPA—recommended safe levels for

P noncarcinogens (Health Advisory or Suggested—No—Adverse—Response Levels) and
target levels for carcinogens (1 x 10 cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, or cost/
benefit review for remedial action alternatives. However, in those situations
where field survey data indicate immediate corrective action i necessary,
present specific, detailed recommendations.

7. For each category above, summarIze the results of field data,
environmental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations. Reduce this summary information
into a table (or tables) and insert it (them) into the text and the Executive

Summary.

8. Provide cost estimates by line item for future efforts recommended
For Category II sites and LTM Category III sites. Submit these estimates
concurrently with the approved Final Report in a separate document. Only the
cost requirements outlined in Sequence Mo. 2, Item JI, need be submitted.

a. For Category II sites, develop detailed site—specific
estimates using prioritized costing format (i.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until
all required work is discretely costed) for the proposed work effort. The Air
Force determines the priority of sites from contractor recommendations.

F33615—83—D—4003/0013
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.Conaider the type of contaminants, their magnitude, the direction arid rate of
their migration, and their subsequent potential for environmental and health
consequences when developing recommendations for size prioritizatlon.

b. For Category III sites slated for long term monitoring,
develop site specific estimates which detail the costs associated with: (1)
permanent instllation of monitoring wells; (2) ground water sampling
interface equipment, including permanent installation of pumps and sampling
lines; and (3) tour quarterly (1 year .period) sample collections and
laboratory chemical analyses of groundwater, etc.

9. Provide an inventory of all on—base wells, to include production,
irrigation, monitoring, etc. If the well has been abandoned, note the reason,
arid identity those wells which have been permanently plugged or sealed.

10.- Reference in an appendix any local, state and/or Federal. regula— I
tions which require specific well. drilling techniques, materials, well devel-
opment, purging, and sampling methods for work specified in this effort.

K. Meetings

The contractor's project leader shall attend three meeting(s) to take
place at a time to be specified by the USAFOEHL.. each meeting shall take
place at Richards—Gebaur AFB for a duration of one eight—hour day.

II. SITE LOCATION AND DATES:

Richarda—Gebaur AFB MO
Date to be established

III. BASE SUPPORT:

A. The Base Point of Contact (POC) will receive from the contractor the
split samples and then select 10% of them, package them, arid then deliver them
back to the contractor within 2l hours for subsequent overnight shipment to
USAFOEHL/SA as stated in paragraph I.A.6.

B. Base personnel will assign the disposal points within the installation
for all. hazardous drill. cuttings and contaminated groundwater. Assignment
shall occur prior to drilLtng.

C. Base personnel will provide access to all, sites. This may necessitate I
the clearance of small areas to permit set—up and operation of drilling rigs
and equipment.

i
D. Base personnel will provide traffic control where/when necessary

during geophysical surveys or well construction on or adjacent to road rights—
of—way. I

E. Base personnel will ensure rights -of easement and any other required
licenses are obtained across private properties so as to perform
nondestructive geophysical. explorations, the boring and construction of one or

F33615—83—D—4003/0013
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.more monitoring wells, and other investigations that may be required in
performance of this investigation. -

F. Base personnel will designate a staging area on base for the
contractor's drilling equipment and supplies. An area will also be designated
where the contractor can decontaminate his drilling equipment between wells.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2. Base Point of Contact (?CC)
Capt PatrickN. Johnson Ms Felipita B. Benson, R.N.
USAFOEHL/TSS Occupational Health Nurse
Brooks AFE TX 78235—5501 '4U2 Combat Support Group (AFRes)
(512) 536—2158 Richardz—Cebaur AFB MC 6O3O—50C0
AUTOVON 2'4O—2158/2159 AIJTOVON 1463—21'4'4

1—800—821--'4528 (8i6) 348—21'4'4

3. MAJCOM Monitor U. Base Civil Engineer POC
Lt Col Victor E. Hiatt Mr John Hurd
HQ AFRes/SGPB '422 Combat Support Grup (AFRes)
Robins AFB GA 31098—6001 Richards—Gebaur AFB MC 6'40305a00
AUTOVON U68—6'4Ul (816) 3148—2076
(912) 926—6U141

VI. In addition to sequence numbers 1, 5 and 11 listed in Attachment 1 to the
contract, which apply to all orders, the sequence numbers listed below are
applicable to this order. Also shown are dates applicable to this craer.

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 1

19
(TOP)4 I.B. OTIME 19SEP86 19SEP86 15

(Health & I.C. OTIME 19SEP86 19SEP86
Safety)

3 (Prelizn 1.1.2 OTIME 4* 3
Data)

U (Tech. I.J. ONE/R '4MAR87 18MAR87 16SEP87

I
2 (cost data) I.J.8. OTIME 2SEP87 15SEP87

MONTHLY 12SEPB6 12SEP86 3

15 MONTHLY 12SEP86 12SEP86 3

F33615—83—O—4003/OO 13



a a* Technloal Operations Plans (TOP) required for this stage is due within two
weeks of the Notice to Proceed.

**Upon completion of the total analytical effort and before submission of the t
draft report.

I
***T.go draft reports (25 copies of each) and one final report (50 copies plus the
original camera ready copy) are required. Incorporate Air Force comments into th
second draft and final reports as speoLtled by the USAFOEHL. Supply the USAFOEHL
with an advance copy of the first draft, second draft, and final reports for
acceptance prior to distribution. Distribute the remaining 2I copies of each dra
report and 9 copies- of the final report as specified by the USAFOEHL.

****Submjt cost estimates (five copies) in a separately bound document with the
Final Report only. Provide estimates for only those sites recommended for
additional Phase II work (Category II) or Phase IV, long term monitoring, (Catego
III).

-

*****Submjt monthly hereafter.
- -

I

I
I
I
I
I
I
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Table 1

I
Analytical Methds, Detection Liznit.s, and ?1umber ot' Samples

Detection Io. of Tota
Parameter Method Limit Samples ______

Halogenated 3W5030/SW8OIO a 58 sail 6 so 36 so:— Volatile
Organics EPA 601 a 29 water rj w

Aromatic 3W5030/8020 a 69 soil
Volatile
Ot'ganics EPA 602 a 33 water 5 ter

Extractable - EPA 625 a 17 water 3 water 20 wat
Priority
Pollutants

I
— Phenols E60i4 a 17 water 3 water 30 watE

— Petroleum EPA 478.1 1 mg/Kg 69 soil 7 soil 76 o:
hydrocarbons mcdi ned

for soils

EPA 413.1 1 mg/L, 33 water 6 .iater 39 wate
water

Total Dissolved EPA 160.1 10 rng/L., 34 water 6 water t0 wate
Solids (TDS) water

Priority EPA 200.7 20 water 3 water 23 wate
Pollutant
Metals (13 ea) EPA 245.1(Hg) 1.0 c.ig/L. 20 water 3 water 23 water

EPA 206..2(A5) 1.0 ig/L 20 water 3 water 23 water

EPA 270.2(Se) 2.0 g/L 20 water 3 water 23 water

Arsenic EPA 206.2 1.0 i.ig/t.. 1 water 0 water 1 water
SW 3050/SW7060 0.1 mg/Kg 4 soil soil 5 soil

Barium EPA 200.7 a 3 water 2 water S water

Lead EPA 239.2 a 2 water I water 'uater
SW3050/742 a 9 soil 1 soil 10 soil

Mercury EPA 25.1 1.0 g/L 4 water water 5 water
SW 7471 0.1 mg/Kg 4 soil 7 soIl 5 soil

F336 15.-83--D—4003/001-3
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•Common Anions A1129 a 17 water 3 water 20 u

Pesticides EPA 608 a 1 water 1 water 3 1
A 509A a 1 water I water
A 5099 a 1 water i water 3'

SW8150 a soil. I soil 8

pH (field te8t) 31 water 34 w

Temperature 311 water 311 1
(field test

Conductance 311 water 311 J(field test)
EP Toxicity SW Manual b 19 soil 2 soil 21

(metals)

aDetection limits specified by the EPA or Standard Method

b Metal mg/L of leaching solution

Az 0.002
Ba 0.1
Cd 0.005
Cr 0.05
Pb 0.1

Hg 0.0002
Se 0.002
Ag 0.01

0Mot used. I
dTotal of 96 includes second column confirmation for 50% of the samples (32).

eTotal of 50 includes second column confirmation for 50% or the samples (17).

Tctai. of 1111 includes second column confirmation for 50% of the samples (38).

of 57 includes second column confirmation for 50% of the samples (19).

Total of 30 includes second confirmation for 50% of the samples (10).

tTotal of 3 includes second column confirmation of 50% of the samples (1).

Tota2. of 8 includes second column confirmation for 50% of the samples (3).

.1
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PAST I SECTION F OF T4E SCHEDULE
INSTRUMENT ID NO. (PIINI 2. SPIIN 3.

SI.'PP.LIE,S SCHEDULE DATA IF1A—R3—fl—4('fl I 1nn j PAGE1 OF

ITEM NO. 5. ACRN 6. 15P 7. MIL5TRIP DOC NO. AND SUFFIX S. CON ITEM SERIAL NO. 9. NO. I XHIIT

5 CI. SOIlED DATE 12. ENDING OATE *3. DEL SCHEDULE OT' (4. SCTY IS. SHIP TO *6. MARK FOR

(WHEN APPI.) CLAS

7DEC16 A. A. 1 U FY774
11. DEL 5CHED DATE 12. ENOING DATE 13. DEL SCHEDULE QTV•

(WHEN APPL)

1
8. 8. D. D. 0.

C. C. C. C. E. E. ()j
*7 OE5CRIPUVC DATA

. SEE SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.

B TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 87MAR04.
ALL DATA SHALL BE DELIVERED lAW ATTACHMENT# 1 OF THE BASIC
CONTRACT AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPtmION
NO LATER THAN 87SEP16.

D THE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER PHAN 1'HE DATE
SHOWN IN BTflCI 11 A

4. ITEM NO. 5. ACRN 6 TSP 7. MIL5TRIP DOC 110. AND SUFFIX 8. CON ITEM SERIAL NO. 9. ENDING SERIAL NO. 10. C L DENT
FRI (WHEN A,PL) EXHI8IT

002
j

.
11. El. SCHED DATE 12. ENDING DATE 13. DEL SCHEDULE OTY• 14. SCTY 15. SHIP TO 16 MARK FOR

(WHEN APPL) CLAS

A.7DEC16 A. A. 1 - U FY7624

U
ii. DEL SCHED DATE IL ENDING DATE *3. DEL SCHEDULE OTY

(WHEN A?PL)

8. 8. 0. 0. 0. 0.

.1 C. C. C. C. E.

171)ESCRIPTIVE DATA

SECTION H OF THE BASIC CONTRACT FOR FY7624 ADDRESS.

. TECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 87MAR04.

I
4 TEM NO. 5. ACRN 6 TSP 7. MILSTRIP DOC MO. APlO SUFFIX 8. CON ITEM SERIAL NO. 9. ENDING SERIAL NO. 10. CLN DENT

FRI WNEN APFL) EXHI8T

0004It CL SOlED DATE 12. ENOING DATE 13. DCI. SCHEDULE OTY• 14. SC*"F IS. SHIP TO 16. MARK FSR
(WHEN APPI.) CI.AS

. 7DEC16 A. A. 1 TI FV7624t. D'L SCHED AE I. ENDING DATE *3. DEL SCHEDULE QTV
(WHEN APPL

:1 :: :.
17. DESCRIPTIVE DATA :

L. EE SECTION H OF THE BASIC CONTRACT FOR FY7624 AT)DRESS.

. CHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 87MAR04.

. L CHEMICAL ANALYSIS DATA SHALL BE DELIVERED lAW APTACHMEN'!'# 2
AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIP'I'ION
O LATER THAN 87SEP16.
IHE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATE

j SOWN IN Tf 1 1 A
4TS A NET INC*EASE/DECREASE WHEN NO 4. OR — APPEARS AFTER THE ITEM N

TIMATED

OTY) DECUASE
OR — (IN ITEM NO.)ADomoN 01 DELETION

FORM 706
.AN SO PREVIOUS EDITION WILL E USED. B—27 .. AFI Md 1979



CAREY M. REEVES, Colonel, USAFR
Commander

TO: 442 CSG/CC

2 Atch
I. USAF OEHL/TSS Ltr, 6 F b 86
w/1 atch (Draft SOW)
2. Map (Figure 6)(Added)

I

I

I
I
I

Rights of easement and traffic control indicated in paragraphs 2a and Zb above
ar approved. Request your IRP Phase II contractor coordinate actual drilling

and boring sites with this office.

:. c' '

I

15 041

CC 24 February 1986

Base Support Letter for IRP Phase II Stage 2 at Richards-Gebaur AF

KCAD, RIG

1. The attached draft is provided for your information. You are aware that

Phase! of this program was accomplished several years ago. This phase
• will finalize any speculation on past practices as identified in sites 1, 2, 3,

5, 6, 7, 8, 9; new site 11 (located near bldg 1010); and site 12 (POL storage
• area).

2. Since finalization will be to the benefit of all and many of these sites are
now located on Kansas City property, it is imperative that I have your written
concurrence on:

a. Rights of easement and any other licenses necessary to cross your or
your sublessees' properties so as to perform nondestructive geophysical ex-
plorations, the boring and construction of one or more monitoring wells, ad
oth r investigations that may be required in performance of this investigation.

b. Authorization for my personnel to provide limited traffic control where!
when necessary during geophysical surveys.

I
I

I

istlnd, KCAD, RIG

I
I
I
I

OVID W. SEIPERS
Airport Manager

'' : '

2 Atch w/d

",9
F

77 •

ATI+O2—



City of Kansas City. Missouri
Heart of America

Dear Col . Reeves:

1 International Square
Kansas City international Airport
P 0 Box 20047
Kansas City, Missouri 64195

I Arnerrc.
64030—5000

April 11, 1')f

This is in response to your letter of February

RIG, Wayne Seifers, Airport Manager. That let
permission to carry out certain investigative
Installation Restoration Progri, Phase II (St
Gebaur.

1

Approval for further investigaLions
2 because, "Phase II — Field Evaluation,
Report recmends further investigation on
and 2.

E-29

15 oi

24, 1986 to KCAD,
ter requests
activities under the

age 2), Richards—

tes 1
F i a 1

to Sltes

S

—-

Aviation Department

Administrative Offices -

Area Coae 816
Avaiior AOrniriistraiO, 243-5200
Accourijr 243-52C5
Data Processng 243-5206
Personne' 243-5213
PianrtflQ & Des.eiopment 243-5207
Properties .5. Busriess 243-5203

ir- 1. ves, Colonel, USAFR
Canmander
Department of the Air Force
442 Canbat Support Group
Richards—Gebaur AFB, MO

717CH 5

The Department of the Air Forct tidy proceed with the work described
by Section III, Phase lI—Stage 2 Statement of Work (SOW) as that SOW
relates to 1. South Landfill (Site 1), and 2. orthast Landfill
(Site 2). Permission with respect to other sites is not granted.
All activities are to be coordinated through Mr. Wayne Seifers.
Seifers will work with Air Force representatives and contractors
a manner thdt wil result in a minimuil of difficulties.

is being limited to Si

1r.
in

and
December 1983 -

iy with respect 1

Sincerely,

-.- ja /
Jnes P. Gerner
Assistant Director , Lion
Properties and Business

JPG/sah

cc: Delbert Kanieier
Wayne Sei fir;

Brentori Myers



DEPARTMENT OF TIlE AIR FORCZ j.5 043
P4E*OOUARTERS 442 COM9A SUPPORT GROUP I*FRE,

RICMAaDS GE9AUR AIR FORCE RASE. MISSOURI .tOO 5000

lj
ir DE 1 May 1986

SuBJCCT Base Support Letter for IRP Phase II Stage 2 at flichards-Ccbaur AFB

ii' OEI-ILITSS (Capt J1nson)

1. Reference our several telecons on same subject and difficulties of obtaining
the Cities concurrence for Stage 2.

2. You are aware that many of the proposed sites are located outside of Air
Force retaired property and were either conveyed or sold to either City of
Kansas City, MO, or City of Be1toi, MO (see Atch 1).

3. I have provided you with various correspondence for your file. I would have
preferred the City of Kansas City provide access to all questionable sites. I
did talk to Mr. Karmcicr, Director of Aviation; Mr. Cerner, Asst Director; and
Mr. Seifers, Airport Manager, and emphasized the reason for the IRP and the
benefits of exploring anypossible problems and advantages of receiving a 'tclean
bill of health" and/or getting the area restored.

4. I personally feel that the Air Force bad litt1 or no serious hazardous waste
practices, since the officials of the Kansas City Aviation Department knowingly
declined most site ir.spections; therefore, I recommend we proceed with a SOW
for only sites 1, 2, 6, 8, 9, 10, and 12.

5. This letter is confirmation that we will provide necessary support identified
in the Draft SOW Section UI: Base Support.

-i
GARFY M. REFVIS, Colonel, USAF'1 5 Atch
Commander 1. M;ip

2. 442 CSG/Cc T.Lr, 24 Fl Sti to
KCAI), RIG wlo ath
3. 442 CS/CC LLr, 7 I'tb S( to City

of Bclton v/o atch
4. Ltr, City of Eclton, 31 Mar 86
5. Ltr, <C Aviation Dttt, 11 Apr 86

c: FIQ AFR :s/i) !:\t-h 15
10 AF!CSwIAti; 2-
44 . TFW / C V w !.\tl, . —

442 CSG!SGPI3 wf:\Li 2-'
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j. Add paragraph I.H..7.g., as follows:

"Collect an additional water sample from the well
at this site and analyze for the parameters in
Appendix 2. Submit to USAFOEHL/TS the results of
these analyses (Paragraph 1.1.4)."

k. Add paragraph I.H.7.h., as follows:

"Perform a soil gas survey downgradient of this
site (maximum of 1.5 days) to define areas of
potential contamination. Submit the results of
this survey, in the form of grid maps with
locations and results, to (JSAFOEHL/TS to accompany
the results of the additional groundwater sampling
(Paragraph 1.1.4)."

1. Add paragraph I.H.8., as follows:

"West Burn Pit Area (Site 4)"

rn. Add paragraph I.H.8.a., as follows:

"Perform a soil gas survey (maximum of 1.5 days)
to define areas of potential contamination at this
site. Submit the results of this survey, in the
form of grid maps showing locations and results, to
USAFOEHL/TS to accompany the results of the
additional groundwater sampling (Paragraph 1.1.4)."

n. Add paragraph I.H.8.b., as follows:

"Perform an EM31 conductivity survey at this site
to determine the location and areal extent of the
old fire training area."

0. Add paragraph 1.1.4., as follows:

Technical Information Report. Upon completion of
the tasks I.H.2.i, I.H.3.h, I.H.4.d, I.H.7.g,
I.H.7.h, I.H.8.a, and I.H.8.b, incorporate the data
into an informal report (Sequence 3, Paragraph VI).
Include all the items specified in 1.1.1, and
submit three copies as specified by IJSAFOEHL/TS no
later than three weeks after all analyses are
completed."

p. Paragraph I.J.8., delete in its' entirety. 'k
the paragraph "Reserved".
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q. Paragraph I.J.8.a., delete in its' entirety. Mark
the paragraph "Reserved".

r. Paragraph I.J.8.b., delete in its' entirety. Mark
the paragraph "Reserved"

s. Add paragraph I.L.3., as follows: I

"Cost Proposal. In a separate letter, submit a
lump sum cost estimate for the effort required to -

perform the work detailed in the Recommendations
section of the Final Report (Item VI, Sequence No.
2)." I

t. Paragraph V.1., delete "Capt Patrick N. Johnson"
and replace with "iLt Franz J. Scbinidt".

I
u. Change paragraph VI as follows:

DELETE
I

"SEQ No Para BLK1O ELK11 BLI(12 BLK13 BLK14 (
4 (Tech I.J. ONE/R 4MAR87 18MAR87 16SEP87 ***"

Rpt)
I

REPLACE WITH

"SEQ No Para BLK1O BLK11 ELK12 BLK13 BLK14 I

4 (Tech I.J. ONE/R 5MAY87 18MAY87 06MAY88 '"
Rpt) I

DELETE
I

"SEQ No Para BLK1O BLK11 BLK12 BLK13 BLK14

2 (Cost I.J.8 OTIME 02SEP87 16SEP87 ****" I
data)

REPLACE WITH I
"SEQ No Para BLK1O BLK11 BLK12 BLK13 SLK14

2 (Cost I.L.3 OTIME 29APR88 06MAY88 ——— 1" I
ltr)

f
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INSERT

"SEQ No Para BLK1O BLK11 ELK12 BLKI3 BLKI4

3 1.1.4 OTIME ** ** 3"

DELETE

'u**upon completion of the total analytical effort and
before submission of the first draft report."

REPLACE WITH

I'**tjpon completion of the total analytical effort."

DELETE

"****Submjt cost estimates (five copies)..."
"...long term monitoring, (Category III)."

v. Table 1, delete in its' entirety and replace with
Table la, page 7 herein.

w. Appendix 1, WATER, delete in its' entirety and
replace with Appendix la, page 9 herein.

x. Appendix la SOIL, delete in its' entirety and
replace with Appendix la SOIL, page 10 herein.

y. Add "APPENDIX 2", page 11 herein.

z. Add "APPENDIX 3", page 12 herein.

aa. Add "NOTES" to Appendixes 2 and 3, page 13 herein.

SECOND: Section F, Supplies Schedule Data, (70H), is revised as
shown on page 6 herein.

THIRD: The contractor's letters dated 88 Mar 24 and 88 March
31, indicating extension of the labor rates and
concurrence with this action are incorporated by
reference and made a part hereof.
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70H
PART I SECTION F16'±l }kEDULE I. PROC INSTRUMENT ID NO. (PflN 2. SPuN 3

SUPPLJESSCHEDULEDATA r33615—83—D—4003 i O1301 PAOE6 0F154. ITEM NO. 5. ACAN . TSP 7. MII.STRIP DOC NO. AND SUFFIX 8. CON ITEM SERIAl.. NO. 9. ENDING SERIAl. NO. $0. CL.IN lOCH
0001 AA (wHEN APPi.) EXIIISIT

III. DCI. SCHED DATE $2. ENDING DATE 13. DCL SCHEDULE OTY 14. SC?! IS. SNIP TO $6. MARK FOR

.88JUL31
tWWEII APP$.)

U Ff7624
II. oci. scuco DATE *2. ENDING DATE IS. DCI SCHCDUI.E QTV•

(WHEN APPL)

67. DESCRIPTIVE DATA IS O4
EE SECTION H OF THE BASIC CONTRACT FOR Ff7624 ADDRESS.
EC}ICAL EFFORT SHALL BE COMPLETED NO LATER THAN 87 MAY 05.

.LL DAT.A SHALL BE DELIVERED lAW ATTACHMENT #1 OF THE BASIC
CONTRACT AS IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION
NO LATER THAN-. 88 MAY 06.

HE DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATE
SHOWN IN BLOCK 1].A.

4. STEM NO. S. ACSN TSP 1. MILSTRIP DOC NO. £110 SUFFIX I. CON ITEM SERIAl. NO. 9. ENDING SERIAL NO. tO. Cl..IN lOCH?
0002 AA

PSI (WHEN APPI.) EXHIRIT

67. DCI. SCHED DATE $2. ENDING DATE 13. DCI. SCHEDULE OTy • $4. SC?! IS. SNIP TO IS. MARK FOR
(WHEN APPI.) cus88JUL31 A. 4•1 U Ff7624

It. DCI. SCHED DATE $2. ENDING DATE $3. DCL SCHEDULE OTY•
(WHEN A?PL)

0. I
El. DESCRIPTIVE DATA

EE SECTION H OF THE BASIC CONTRACT FOR Ff7624 ADDRESS.
ECHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 87 MAY 05.

I
4. lIEN NO. 5. ACRN TSP 7. MILSTRIP DOC NO. LAID SUFFIX 8. CON ITEM SERIAL NO. 9. ENDING SERIAL NO. 10. CI.IN IDEs?FRI (WHEN APPI.) EXUISIT0004 AA
I. DCI. SCHED DATE 12. ENDING DATE $3. DCI. SCHEDULE 0?!. IA. SCTY $5. SNIP TO IS. MARK FOR

88JUL3]. • (WHEN APPI.) • Ff7624
II. DCL $CKED DAlE 12. INDINS DATE $3. DCI. SCHEDULE 01!.

IWNEPI APPLI
I. 0. 0. C.

C. C. C. C.
7. DESCRIPTIVE DATA

E SECTION H OF THE BASIC CONTRACT FOR Ff7624 ADDRESS.
CHNICAL EFFORT SHALL BE COMPLETED NO LATER THAN 87 MAY 05.

L CHEMICAL ANALYSIS DATA SHALL BE DELIVERED lAW ATTACHMENT #1 AS
IMPLEMENTED BY PARAGRAPH VI OF THE TASK DESCRIPTION NO LATER
THAN 88 MAY 06.
DATA SHALL BE ACCEPTED BY THE GOVERNMENT NOT LATER THAN THE DATE

SHOWN IN BLOCK hA.
PtESENTS A NET CIEASE/DECREASE WHEN NO + 1— APPEARS AFTER THE ITEM NO.
EST1MATED

iN 01!) a DECREASE

1* - (U ITEM NO.)ADOmON 01 DWION
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lr e-jsJ
Table IA

Atialytial Metos, Detecti3n Lits, M.er cf

etectLcr
Para-ter

-
L1t 5ales

H2erate S5Q30/SU8010 a so.i i.i.
Volatile
Organics EPA 601 a 19 water -2water -32 ter

SW5030/8020 a 69 soil 7 sail II
Volate
Organics EPA 602 a 22 water 3 hater 47 water

Extractable EPA 625 a 17 water 3 water 20 wa-
Priority
PoilL2tants

(0C/S)

Peno1s !60U a 17 water 3 water 30 w&r—

?etrole EPA LI18.I I mg/Kg 69 soil 7 soil 76 sod
tydrocarbos r soils

EPA 41-3.1 1 mg/t., 33 water S water 39
water

Total Dissolved EPA 160.1 10 /L, 34 water 6 water 40 wa
SolidS (IDS) water

Priority EPA 200.7 a 20 water 3 water 23 water
Pollutant
Metals (13 ea) EPA 245.1(Mg) 1.0 '.g/L. 20 water 3 water 23 wat-

EPA 206.2(As) 1.0 i.g/L. 20 water 3 water 23 watir

EPA 270.2(Se) 2.0 L.g/L 20 water 3 water 23 water

Arsenic EPA 206.2 1.0 ug/t. I water 0 water water
SW 3050/5W7060 0.1 rig/Kg LI soil I soil 5 soil

3ari EPA 200.7 a 3 water 2 water 5 wat.r

Lead EPA 239.2 a 2 water 1 water 3 water
SJ3050/7LI20 a 9 soIl 1 soil 10 soil

Mercur, EPA 245.1 1.0 pg/I.. LI water I water 5 water
SW 7471 0.1 rng/Kg LI soil 1 soil 5 soLi
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1Detectlon li1ts specified by the EPA or Standard Method

Metal

Ba
Cd
Cr
Pb
Hg
Se
Ag

g/L of leaching solution

0.002
0.1

0.05
c.1
0.0002
0.032
0.01

I

0NOt used

used.

eTC,8l Includes second column confiratIon for a maxirnu of 5O. of the samples.

otal of 11 Includes second column confirmation for 50% or the saples (38).

includes second column confirmation for a imu: of 5O of the samples.
of 30 Includes second coniratior1 for 50% of the sar;les (10).

'otai includes second column confirmation ir a ma;im of 50. of the soples.
Total of 8 includes second column confirmation for 50% of the samples (3).

T33615—83—D40031001 3
B -38

(

,l,Ilfl.JI 'II., P011 %0141 IJCon Arions A29

Pesticides
9

a

F33615—83—JD—4003/001301

EPA 608
A 509A
A 505B

SW8150

pH (field test)

a
a
a
a

Page 8
17 water

I water
I water
I water
24 5Cil

Temperature

Joø ppt3i
3 water

U

1 water
1 waer
1 sc.l

(field test

Conductance
(field test)

324 water

324 water

EP Toxicity
(metals)

I
20 wat

1

3

6 so

324 wat

324 wat

324 watj

21 soilSW Manual

is o;i
314 water

b

b

S

19 soIl 2 soil

- 0.005

1

I
I
I
I
I

I
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Page 13
vnTr

e "etr'oos ted crc from ohe o1 lowing sources:

A Methods Standard Methods for the Examination of Water and 15 (S6
Wastewater 6th Edition 985)

•( Methods Methods or Chemical Analusis of Water and Wastes E°4

Manual 6004—5-020 USE° °83 - 'tri coditionsi

M.r'rii)5 'or roanic r"omical Analusr: o Municoar and
!'dustrial astewater ilj CFR 36 coend,v )

Inductidely Couoied Plasma - Atomic Etission
Spectrometer Method for rrxce Ecement Analysis of Water

and Wastes 41) CF 36 Appendix C

SW Methods Tett Methods 1or Eialuatng Sal id Waste °hysicall
Chemical Methods CW-846 3rd Edition USEPA 986)

b Contractor shall comoly to the estab? shed criteria for Limits of
Detection in Annex B.

c For soil/sediment samoles reoort results as mg/kg of dry soil or
sediment. Report moisture content for each sample.

d Metals in water and soil/sediment samples. Limits of Detection must be
at or below the values specified (SW6010)

Detection Limits
Metal Water (mg/L) Soil/Sediment (mg/kg)

Aluminum 4? 2 20

Antimony Sb - 02 20
Arsenic As 0 3 -

Barium Ba 0.01

Beryllium Be 0.002 0.2
Boron B 0.03 3

Cadmium Cd 0 005 2

Calcium Ca 0.05 . 5

Chromium Cr 0.03 4

Cobalt Co 0.04 4

Copper Cu 0.03 3

Iron Fe 0.04 4

Lead Pb 0.2 20

Magnesium Mg 0.2 20

Manganese Mn 0.0?

Molybdenum Mo 0 04 4

Nickel Ni 0.015 5

Potassium K (determine at time of analysis)

Selenium Se 0.4
Silica 0.3 30

Silver Ag 0.03 4

Sodium Ma 0.9 90

ThallIum 1? 0 2 20

Vanadium V 0.04 4

Zinc Zn 0.0?

I

I
£

rLcycloopoJe
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Page 14

IueuuDjJ'geIC $1eerbans In water and soil/sediment semple. Limits or Jod0paI3Ao9J

detection must be at or below the values Specu tied. (6Ol. SWSOIO)

Detection Limit3
Parameter Water (ugh) Soil/Sediment (mg/kg)

15057
Brom3dichloromethane 0.5 0.l
Bromoform •I 0.1
Bromuomiethene 6 0.1
Carbon tetrechioride * 0.6 0.1
Chlorobenzene 1.2 0.1
Chloroethne 3 0.1

2-Chioroethyl vinyl ether 0.7 0.1
Chloroform 0.2 0.I
ChIoroethrie 0.4 0.1
Dfbromochloromethene 0.5 o.i

I.2Dlchlorobenzene 0.5 0.1
l.3-Dichlorobenzene I 0.1

I.4-Dichlorobenzene -0.5 0.1
Dictilorodlfluoromethane 9 0.1

Il—DichIoroethane 0.4 0.1
l•2-Dichloroethane 0.2 0.1
4I—Dlchloroethene 0.7 0.1
tr.ns—I.2—Olchloroethene 0.5 0.1

1.2-Dictiloropropane 0.2 0.1

cls—I.3—Dlchloropropene I 0.1

trans—l.3—Dichloropropene 2 0.1
Nethylene chlorIde 2 0.1

I.t.2.2—Tetrachloroethane 0.2 0.1
Tetrachloroethene 0.2 0.1
I.l.t—Trlchloroethene 0.2 0.1
l.I.2—TrichloroOthene 0.1 0..I
Trlchløraethene 0.6 0.1
Trlctilorofluoroipethane 5 0.1
Vinyl ChlorIde 0.2 0.1

Benzvl chloride — 0.1
Bromcbenzene 0. I

Bis(2—chloroethozg).ethane 0.1
Bis(2—chlorolsopropyl) ether 0.1

Chloroacttaldehyde 0. I
Chioral - 0.1
1—Chiorohexane - 0.1
ChIoroethtjl methyl ether 0.1
2-Chloretoluene 0.1
Dubrosomethene 0.1
I.i.l.2-Tetrachleroetflane 0.1
I.2.3—Trichlorepropane 0.1

- I
I
I
I

B-44 .
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Detection Lmit
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Chorobenzene OS3
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HAZARCCUS roxcc MA1ELALS TCi
5T sAFErr PL*14

WA5TZ TYPCCS)z

Retji.

Liquid X SOLid X

Crr*t'. _____ IqintL. _____

tkkTm1 Othur (:'.)

Cu__
I
I

'ActutY oescrtoi Air Force Base with areas of Aircraft and Vehicle
maintenance and onsite landfill of municipal refuse. Storage of

pesticedes_and solvents associated with normal operations.

Pru,c*csi OtiasL M.thod (type •id Lqcttan); Landfills drum storage areas

Unuusi F.etugei (dik3 interty, Ugei, tir'ain. •tc.); NONE

I

stt In—active — active I
Hitrt (jsijurtits; ctpiainti: pr,Løtis .qeiey actLan): No slnificant
history of environmental problems. Phase I report contains history
of individual site. ____________

L C —2

I

15 OG

A. 1ZP4. £NFnATICN

SITZ Richards—Gebaur 3cb ia.z DF400ü
LTIGNZ Belton, MO near Kansas City
pi_m PREPARO av, Paul Kopsick OATE

APP*OIC ey: -'�2_ DAft;

GB.XT[Vt(Ss Phase II Stage 2 Field Investigation
g .E'z-S- —

Soil, sediment surface water and groundwater sampling.
PRQPCSZD DArE 0? uvzstzc.uwi September 1986 — December 1986

9ACXt0UNO REYIZW: Coei.te: X P?,LjIU1r7:
DCCI 'ITATLCN/SJN4ARY; Gerait i4zzzcd 5..rtusz Naderit,:

.ow;

I
I
I

3. SITE/WA$Tt ow*crcax1Ics

Sidçe

I

III

I



SupDie'lontai Sheetz r ece33ry)

I
I
1

I
I

Sunm.ry Cattacii copy of avat1abi epemical infocnaton frcii Saxe, I1erci, Lndx, aatd,
etc.): Non—specific organic compounds

General industrial solvents: Trichioroethylene

Heavy Metals: Lead

Mercury

Perch 1oroeth1ene

I
p

I

0. 5IT FETY CRX PL.'.fl

p,S.tc Aae? Yes
NO

This task will identify the perimeters and extent of

contamination. Borings to be made outside of contami

L*ei of Pcoteetrt: . _____ _____ C X o X

Hdiftt Upgrade to Level C
Level C for monitorinq all driliinq.

Yes

NO

nated material.

Ht4U readings.

I
Non—specific herbicide (Containing Mercury circa 1911)

See attachments for hazard evaluation and data sheets

PtTR ZZTAaL. £5Z1z
Pertetev t1enttfled?

PRWNAL PRCTCCTC

Zone(s) of C tauat1.or trtLried?

for samples with positive

I
I
I
I

Sur,etilar'ci uipnent wd Mater.aLs: HNIJ

TLD
Rad

with 10.2 2V probe.
Badge
mini particle counter

.

II
I



flGLJRE 2. Locaon map of Richards-Gebaur AFB, Missouri.
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SPtCZM.. SLT CCNStOERAtLCNS: See Hazard Evaluation for specific areas of
site and the associated hazards.

OECQ4TAZ1INAT IN PRCCEDURZ

P.rzona1 Wash boot and gloves with soap and water. Launder
coveralls upon return from the tiec1. All Personnel should
shower immediately upon return home.

ipcent: Detergent wash, water rinse

INVETIATICN — OC.IYW MATERIAL OPS..'.L: (Nate — It rtaterial is praoa!e t b. Lett on

sit., written aut)rization ic ta te tece'e by the Prajeet Teani Lade prior t t
LnitLatian at an eLte tt', ttte:: Disposable material will be double
bagged and left on the base. Suspected contaminated soils will be
drummed and stored at the base.

SITE £JiTRY PRacZugE: Coordination with base security.

Safety meeting each morning.

No special proceedures required.

Teat', le'nOer

Paul Kopsick Co-Project Mgr./Team Leader
James Jackson Co-Project Mgr./Admin.

Mark Mayo Field Tech./SSC
Joe Chandler Field Tech./SSC
Mila Michalowski Field Tech.

John Cook Field Tech.

Sharon Martin Geophysics

,

I
I
I
I
I
I
£
I recced

C-5



C. £)EJC1 ThFDWTION

(Us. Supp.LeientaL Sheets if Necessary) 15 064
£MRNCY PCUT tCNS

Acute xccsur. S"cctom3
Irritation of eyes, nose & throat. _______________________________
Headache, nausea. _______________________________
*Envjronmental concentrations ______________________________
normally give no acute exposure ______________________________
symptoms. _______________________________-______ I

I
taci. Z!OiRCt

(Naiz., c:ess rjq Nuse)

Abui.snca 911

HospitaL eney Raa 942—4400 — St. Joseph Hospital
Poison Contra.i Ce,tsr 1—234—3000 — Childrens Mercy Hospital
P011cc (hid. %aci, Cøwty icritt, State) 911
Fire Department 911
AL,rt RI chards Gebaurs AFB

Unit N/A
Agency Contact (tP, State, .ccai usc, .tj Diana BaIley 236—2856

LocaL L*atry NONE
UPS/Federal £xiress 6600 College Blvd. — (across from Black & Veatch) East of Me
Client Contact Cpt. Patrick Johnson, OEHL TX 1—800—821—4528

StT RC1SRCS Iat Base Civil Engineer John Hurd
T.l.pflcne 816—348—2076
Ratho

Qth.r

I .— t4.i

I
II



I
I
I
I
I
I

Site Sa.fety Briefing Fcr

ecology and
ON—Slit

environment.
SATtTY MEETZC

Inc.

Project
Oat, Time

Add r em i

b No.

Sçeeiic Location
Type a Work

SAFETY TOPICS PRESE'Tt

Protective Clothing/Equipriient

D,mcui Hszarda

Ply.ica1 H,zstd,

merçency Prcceture

Hospital/Clinic
Fiompital Address

Special (quipoent

P,one

Otrier

AT Tt'E S
rVT Printed Sicrmtjr,

e.tir Cnduct,d Byt
Nae Ptjnt,d Sigr.turt

Site Sarety Officar Tear Leacer

I
I, C-7

I

:1.: ()Gi



fmrqei, Contacts j5 OGG
1. Hr. Raymond liarbLgan (UnL*rsity of .rkaneai) •........... (301) 661.3166 or 6614161

(301) 370—8263 (Zt hour)

2. Loalogy and Enkroment1 Inc., Safety Vardinator/
Dr Paul • .(716) 684—8060 (office)onmaire uia655—1260 (Home)

Medto Hottlne

I. Tnty—tour hour anewris seritc, — (301) 370—6263

What to Repart:

o St*t• "This La an eierency. I
o Your naae, reqion, and aite.
o TeLephone nt.saber to reach you.
o Your ocat ton.

Neil, of person inJured or nposed
o Natur, of eieerjency.
o ctian taken.

2. One of three taztcotoqtets (Ore. Rav.und Harbison, Rj:hard Feeei,an, or RoDect .3anes)
will contact you. Repeat the lnfocnaticn glen to the artswerirq ser.tce.

3. tr a toxicologist does not return your call withtn 15 minutes, caLl the (allowing
perna In order unt Li contact Is made:

£ & C Corporate Headtuarters (C5T 0830—1100) —(.716) 684—8060

a. Twenty—four hour Line — (116) 5,1.33O

b. Corporate saraty 0C!CtOC Paul 3onmatre — 716/655—1260 (Home)

c. Aistant Corporate 5atty Officer — Ste'.. Sherman (ome - (716) 6a.0a)

nernenev RouteS

Otrections to Hczptal (jrii. p) AndrewsRd. to Outer Belt Roads Outer
Belt Road to St. Joseph's Hospital. Hospital is on South side of road.

I
Oth.r

_____________________

_____________________
v4

II
i



F. EJ1PME.4T CFEC.IST

FROTECTTVt CER

LEVEL A

C2A

SPARE AIR rM4g

EAPSULATED SIJZT

SURCICAL W.OVES

&UPREE sMtT'r BOOTS

G.O'tS (TYPe________

OUTEB WO1( LOYC.$

}1A HAT

CCACE sTsrcl

LE'(EL C

UTT'1L4 RPtA1GR

Aj pu rct tica
CRTRLOGZS (rIPE GMC—K )

R3BZRTSHAW APE MAX

OIE.MZC.ZL REI5r.lT CVEALLS

POTECTt CYLL
(rIPE IyveK/araneX
RAIN SUIT

BUTYt. PRN

IC?L. GL15
.'tzs r't Nitrile/Butyl
OUTER wRg GLOVES

NEOPRCE SAFETY 3OTS

HARD HAT flTH FA S4IZLD

LEL
SC8A

SPARE IR IANXS

CE.MLC1. RESISTA4T COVRLLS

PRQETIVE COVERALL
(rYPE

RAIN SUIT

8UTYt. APRC.'1

SURGICAL GtOVE5

GLQ'tS (TYPE ___________________

CUTER dCRK GLCVES

NEOPRENE S..FETY 000T5

8OUTIE

RARD HAT 41TH F*cZ SHXZLO

CASCACE SYSTE.M

MANIFOLD SYSTZi

LEVEL 0

uLRA—ril1 Es? Arca (A'JAILAaLfl

CT1tDGS (T'fP GMC—H

RC2ZRT)4A4 CA 'A (LU)
E1tCL RETT C'1ER.ZLL3

PaTEC1 tV C0'IE_'_
(r(PE TyveK/araflex

P.AP( SUIT

zp'z ccr
COTE3

4GK GLa';E3

HARD AT 4ITH ACZ 54t1.L

SAFETY CL5SES

)

)

x

x

x

x

x

x

x

x

-x

x

x

x

x

x

x

I
I
I
I
I
I
I
I,
I

••. 3C ...L

rvC
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15068
1NTRu7Er.*rtcl OECN P4IT (COIT.)

-
OVA — PLASTLC SHEETiNG —
THEIOUL OEsoitsEfl — TMPS —
QZ/txPtjjW4EtCT( — TMS LAGS

C32t.QLMtTtR CAUERMLGN iT TRASH C*.'4 —
HMJ X MASKiNG T.IPE —.

Rad Mini OtJCT TAPE I
)4A1C1TER — PAPER TEU —
PIPE LflCATcR rALE s.s' IWEATHER STATZCtI — FA )4AS)( SmZIZZZR

ORACCZR PUMP — P01.0 INC C}IAXRS —
RUTCN 1P*55 — STEP LOCERS —

— —
— —

PIR!T AID CWtPI.'4T VPttNC £CUtPMMT

mst AID xn X Drill Rig (Subcontract) X

ax.' tstrca ______________________________ —
sTgEQzR — —
PRTA8..E Vrt WA5i —

PRE5SiRE NC4ITR ______________________ —
R0tATtG'4 .ZC1Z3 X ______________________________

FIRE EXTtNCJZHER

-
..L — I

_______ —

______________ —
ASN TU3 - — I
aucxtis — - —
SGRU BRUSHES ____________________________________ — I
PRESSURIZED SPAYZR ______________________________ —

orcct (TVPE Alconox ) . - —
SaLIENT (T'rP Hexane or _________________________ —

i. ?.e, .s

I•1
I



APPENDIX A

STATE1NT MED ICL FITNESS

This Is to confirm that the following enployees may be engaged In

field activities at __________________ In connection with the Subcon—
(name of site)

tract Agreuent between E & E and __________________, dated __________
19, and that all of said enployees are medically fit both to perform
required field activities and to utilize respiratory equipment in
accordance with 29 CFR, Part 1910 and tJSEPA Standard Operating Safety
Guldes 1984.

I

I
I
I
I Authorized Subcontractor

Representative

c—li



15070
EXPOSURES/INJURIES

ONSITE EXPOSURES OR INJURIES:

* should be given appropriate medical attention. I
Hospital care for chemical exposures must be coordinated
with Doctor Rarbison (501) 370—2863 (24 hr.)

U
* injuries without exposures should be given

appropriate medical attention

* all exposures/injuries must be reported to the
regional office within twenty—four hours (24 hr.)

OFFSITE INJURIES

I. IF AN INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OF SITE W0R, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours

II. IF AN INJURY OCCURS WHILE uSING EQUIPMENT OWNED OR
OPERATED FOR E&E, the injury should be treated and rep rted
within 24 hours.

II. 1? THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim fluchanan r his
designee Bill lCwoka) if:

* Medication is being taken
* The injury may adversely affect job performance

including your ability to work in the field, at
the garage, driving, etc.

I

I
I

C-12
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• Your name,

• Telephone

• Your loca

• Name of p
• Nature of

• Action ta

One of three
Richard Fr
Repeat the

If a toxic
minutes, c
contact is

E&EC
684-8OO

a. Twenty—four hour

b. Corporate Safety
(716) 655—1260 )

c. Assistant Corpor
(home — (716) 68

Hot I

g icr

and site.

o reach you.

Inc

vice — (501) 370—8263

Medt ox

'
1. Twenty—four hour ansiierin

What to Report

I State: "Th

i) )j

is ía an emergency."

region,

number t

t ion.
erson i

emerge

ken.

njured or exposed.

ncy.

eeman,
info rma

ologis tall the
made:

toxicologists (Dra. Raymond Harbison,
or Robert James) will contact you.
tion given to the answering service.

does not return your call within 15
following persons in order until

orporate Headquarters (EST 0830—1700) — (716)p
I
I
I
I
I

line — (716) 631—9530

Director — Paul Jonmaire (home —

ate Safety Officer — Steve Sherman
8—0084)
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I
EXPOSURES/INJURIES

4 t:'J_ 5 I

ONSITE EXPOSURES OR INJURIES:

* should be given appropriate medical attention.
Hospital care for chemical exposures must be coordinated
with Doctor Harbison (501) 370—2863 (24 hrs)

* injuries without exposures should be given
appropriate medical attention

* all exposures/injuries must be reported to the
regional office within twenty—four hours (24 hrs) I

OFPSITE INJURIES

I. IF AN INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OF SITE WORE, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours

II. IF AN INJURY OCCURS WHILE USING EQUIPMENT OWNED OR I
OPERATED FOR E&E, the injury should be treated and reported
within 24 hours.

II. IF THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim Buchanan or his
designeee Bill Xwolca) if:

* Medication is being taken
I* The injury may adversely affect job performance

including your ability to work in the field, at
the garage, driving, etc.

1

I

I

Ii
C-14
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hELD SAFETY DATA SHEET

- _________________

_____________ _____________ Phy.. State__________
______________ )Ceiling Limit

(ppcn1orr

APPEARANCE:

(* )Pure:___________________________________________________________
(* )Soil:___________________________________________________________
(* )Water:__________________________________________________________

ODOR:
(* )Odor Threshold (ppm or MG/M3)
(* )Odor Description pJp

DETECTION:
(* )HNU Detection Efficiency: p (10.2 EV Probe) Rss-c4.
(* )OVA Detection Effiency: ___________
(* )Other Detection Methods: co'iv4ex- c-ar

COMMENTS: yi-, -- g.4 r,.-, ,c-'-1 .-' 4- 0. 4-h ____

PROTECTIVE EQUIPMENT:
(* ) 0 ____
(* ) s ___ __________
(* ) ____ TO ____
(* ____

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion

(* )Acute Effects: (eggj t.1L4..S.Ctt oc_tcS
(*L)Chronjc Effect.: . ,
Other Hazards: Ignit -o Flam p,o Oxid ,'o Corr

Explosive pJ,i.. Toxic —yj:- Carcin Radio 1j
Terat Repro uta

_____________(* ) LEL
(* )UEL

DECONTAMINATION:____________________________________________________________

(* ) FIRST AID:_______________________________________________________

REFERENCE SECTION:' TCis rtU
ILO 1C/-Qdsc,. S Or-c iJ cqç

I 5).

t
6).
7).
8).

10).
U

C-15

Chemical Name:

( 1)CAS NO:7q.3?-17..
(*, )TLV 0.p.5 (ppci or MCIM3)(*

'I

Ir,pcv Ppr-7

4-n Lc..*k
Level-D C.n
Level—C (Cartridge M-)4 )
Level—B
Level—A '- fltc+

V

—-ke. (.&x;,MIA'

Cø fi C

(
(

)Vapor Density
)Soluble (H20)__yfs

>a.r (*
(*

)
)

B.P.
SpecTi Cr av.



FIELD SAFETY WTA SHEET iS 074
te Crrrnur.e'

(*1 )CAS NO: 7LC_02_1 M.W.:
( )TLV

.TWA-O.O5 n/E3
APPEARANCE:

(*)pure: iii-, 'c,-t
(*L.)Water: I"i ejr-j PP± c4

- (* 2) Vapor Pressure — nscert
DETECTION:

(? )RNU Detection Efficiency: 0 (10.2 EV Probe)
(*2)OVA Detection Effiency:
(* )Other Detection Methods: ti'n'ic e -rt-'i r"- TCA

CO*ENTS:__14jjj4L T44. *

PROTECTI'VE EQUIPMENT:

(*3) OTO
____ TO

___ TO
(* ) Above

Level—D

Level—C (Cartridge t._! )or
Level —B

LevelA

Ft1ue, sie Iturhence, 'rvsceltr b7'' frP t set,-. 1rc 7'r
Effects:,vø_p,

Other Razards: Ignit F1ai ,- Oxid . Corr
Explosive , Toxic ,, Carcin , Radio

—
Ters.t Repro_ ta

(* Li)Vapor Density
(*4 )Soluble CR20)

(* 4) B.P. (*
(* 4) Specif. Cray. =ii

) LE1. !A
) UEL

I
I

DECONTAXIMATION: Sr tr
I

(* ) FIRST AID;

I
I
I

& S'ty I
________ I

I

Cheicsl $a:1c

(ppm or )fG/M3)(*

(4

t1rri.c v)
_____ Phys. State
)Ceiltng Liiit 4ç (ppw or
)IDL.H

ODOR:

MC/N3)

(* )Odor Threshold (ppc or ?1Q1M3)
(*l)Odor Description,,..0.. t"'r tcetp t 1c- '"

,y'ert t t-'.'i te'r. I

.002
—02:

ROUTES OF EXPOSURE:

(*4 )Acute Effects:
(*4 )Chronic

Inhalation, Absorption,

I
I

G?C-
I
4Ingest ion

heErhe,

REFERENCE SECTION:
1). ICGT. TLV8S ic—icP42). Yrfesifr1?
3). C,rrc'ret Gi,i"el "cs

Jui
4). 1LCncrUore_dI
5). _ru;ta,.i
6).
1).
8).
9).

10). ____

,f
-I
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TI1.D SATETI TA $W.ET L t.
Cheies1 iae: ORGANIC VAPORS

APPEARANCE:
(* )Pure:

ODOR:

(* )Soil:
(* )WatezT

(* )Odor Threshold or NG/M3)
(* )Odor Description

(* )tINu Detection
(* )OVA Detection

3O—5O
Efficiency: assumed (10.2
Effiency: 5O assumed

COMMENTS:

(*j ) 0 TO 1 ppcn Level—D
(*1 ) 1 TO 5 pn Level—C (Cartridge coTrbinaion orgsni.c/(* ) TO Level—B high efficiency filter(* ) Above LevelA

EXPOSURE: Inha1ation, Absorption, Ingestion
nausea

Effects:unknown1 headache, eye, nose & throat irrittion

Other Hazards: Ignit y Plani yes Oxid no Corr -jc

I 1pb0ui'e n Toxic es Carcin yes Radio
Terat yes Repro yes uta

I (* )Vapor Density
(* )Soluble CR20)

yes

DECONTAMINATION: Soap & water wesh. water rinse,
siirflar to the r'ost corrron solvents,

Assu_ropertie S

I (* ) FIRST AID: no srecla]. actions,

REFERENCE SECTION
1). Corporate guidelines
2). otber values are assumed based uron the so:lvent
3). most often encountered in field

7).—
8).

4).
5)..
6).

I 10).
recyed p3

( )CAS NO: N/a
(* )rLv

Nos

Phys. State
(ppc r MG/M3)(* )Ceiling LiLit_ (p or NG/M3)

DETECTION:

(* )Other Detection Methods:

EV Probe)

PROTECTIVE EQUIPMENT:I
I
p
I

ROUTES OF

(* 2 )Acute
(* )Chronic Effects:

I

(* ) 3j'_________
'C' ) Specif. Gray.

C' ) LEL__________
(* ) UEL

I
work.

prcrerties



Ld t•- A ______
Ii VALUI (TLVI AND SURCL

—
U ()- ''0 ppm T lOppm STEL ACCIH ]982

uC,socOosu Inha1tipn of TCE above the TiN can irritate nose £ thness, ...-0Ws3.fleS5, neauacfle, nausea, unconsciousness, even deain resui! dizzi— I
ex— I

cesse eosure. Eye irritatioa and lacrrat n can result from exoosur to VaPor
• in Contact causes irritation an , wncn prolonaeo or repeateo. aermatitis.

£ERGCVFIRSAIDPRPCLOUS Ee Contacp Wash imned1atelv wth lentof Continuewas flg 0 flifl2ifliZe uiSCOrnZOr • et promp.. ineciical at enti emove
natecclotbjnq. Wash wth soap & warm water. lnhalatiçn: Remove to fresh air Ierea..ning it rquireo. keep at rest. warm. Itnmeaiate.y contact pnysician; av

drena.jn. .estnt Get immediate medical help. Do oot induce vZ1i.U flOtd f a pnysici horities outer; protessuora1 aecisuonur1.,Less

VIII REACTIVITY DATA

EJ UNSIAaL! STA6LE
NDLTNS TO AVOID -

IINCOMPATIBILI1T,MAZ4ALIOAVOIO Reactsmixtures at ch.Loroacety.i.enes.with NaOH, KOH, or other strong alkali to form explosive

NAZARDOUS cOupos'T'pnoouc1s Rqirs tbuluzatiön ag inst oxidatiop degradationmerization. en expose ign temperatures. flyarogen cfliorie & phosgene h?1y
toxiI CONDITIONS TO AVOIDHAZARDOUS

POLYUERIZATION IAAY OCCUR C] WIU P4OT OCCUR
I

i

IX SPILL OR LEAK PROCEDURES i
SANOSDILT Clean up Dersonnei.hould use r $piratorv licuid con— Ivenilatuon. Cbntine spill to as sTuaL an area as pssib.ie.

io nQt pjio x-uo ott to tbe sewer. Puck up spill with vacuum or on an absorbent & storein ci. seo container for ausposal
REPORTING PROCEDURE

II
WASTIO?SPOSALMEntOD Waste can be processed to recover TCE. or it can be burned.in anappropriately equipped, nign temperature incinerator. Dusposai througn a .i].censed waste
oisposal company should also be considered. Follow Federal, State & local regulations.

X PROTECTION INFORMATION I
R(RATQRVPRTECTIOJIISFWJftTP(I Use self—contained breathing equipment above 1000 ppm; canister.espurators xor limited exposures

LOCAL EXHAUST SPECIAL

VENTILATION

MECNANICALfGtNERALI
OTHER -

g I

pfioTLc1IvEGovEs
Neoprene gloves, IEyp11ctIou Gaprons, etc. maintenance óqjlei shou2d be& emrger1c7 personnel. used b

I
oR?%EouiPNEwTaNoci.oTNINGe. An eyewasti station should be available where splashing

XI SPECIAL PRECAUTIONS •

IECONOIçNS Store in a cooi. well—ventilated area & use with adecuate ventila—
£Loor Level ventilation. No smoking in use or storage areas.

vid or ci0i vanor degreaser Reaularly monitor TCE sta—
bui2.Zer Leve personne d operate vapor aegreaser.

XII INFORMATION SUBMITTED BY
NAME

. : I
DATE 2/83

COMPAN I SOURCESO}3A

CONTINUATION/NOTES-

-inaestOn irritates the diqeve tract & may cause pausea & rapid drowsiness partial
paralysis, unconsciousness & Juaney Xai.LUIe can result in severe cases. —

I

Ii
\'4 aLAr' svcEs P4

ENFIELO. CONNECTICUT OO82 C—18
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CHEMSAFETM IS
MATERIAL SAFETY DATA SHEET

THIRTY SPPINGB0RJ CENTER
CK,CTC? I -— - - -

I IDENTIFICATION
LANUrACTLJRPI$I4AM

J(M(ENCy1(LEpHQN NP

ADOR(S$t,nb., SI,,.: C.', Stat. ancZlPCoO.'

CMCALHAI.l(APIOSYNONYMS Trichioroethylene TRADE NAME AND SyNONyMS

I CMMICAL FAMilyChlorinated Alkene 1r0AMULA C1HCCCJ2

II CHEMSAFET INSTRUCTONAI. CLASSIFICATION

I
Atfiz Appropriate Chemsatelu Instructional Classi(,cat:on Label

to CHEMSAFTU ,fl5iruct,Onai 000luris to, dali reQn.ding Trio prc'pe't,s $0p'oO'uaTe SAt,
use and tie..;. end .tflelQpncy isaponse to. itI,S cuss 0' IubSiSflC

III HAZARDOUS INGREDIENTS

INGREDIENT NAME ' INGREDIENT NAME •,
TLV AND SOUETLV AND SOURCE

unutSII I Trichioroethylene 100 50 ppm

2 ACGIH 5

1 1982 6

IV PHYSICAL DATA

1 , 1 m, deg F 188 (87) Specituc Gravity (H,0= I 20 C 1.45_1.47*dotting Point at 760mm Hg

Vapor Pressure (mm Hg at ..2Q C) mm Hg 58 Percent Volatile
Volume 't Ca 100

Evaporation Rate
Vapor Density (Air = 1) I8uiyI Acetate C11) —0.69

@ 25°C,% 0.1
Solubility In Water (% by Weight) MelttnQ Point (F )

I
Colorless, mobile licuid wjh a haacteristic, swept etnr_je ooAppearanceanØOor whose recognition threio is m n air (unaLiou % or tes:'.hT (1øT t LPT ?cc'-

V FIRE AND EXPLOSION HAZARD DATA
• I Ftish Po.ni tutirieg US.O. None Ft.,nmibu, l..m.,s in A, 1. hi Voulim.

10i 10. UPDi' iuo

I 1Eai.nu.sri,nç - Use tha which is oprite for surrouno fire. Trichlotc1en is.0ri considere noncombus . flowever, wnen vapor in air a is expose to
I

Fire end Erpiosion Hazards

I—coijneu breihjnq apparatus shouibe used fpr
& their toxic & corrosive Qecomposition pr000cts

FuCF.gntusçProc,duies jntens heat (electric .rc) or ôrdiarv tane at vapor—air ternp. exce:r
I bUC, it can be maae to burn milcily. Lombustibllity increases in enrice

prote'-tion aqait-ist TCE
in a rire situation. vapors a ir.

'VI LOCATIONS USED AND STORED (Completed By User)
Lc.c.aiionI Used

II
Locahons Stored

WRO. Sgyingborn Reçuuato,y Srv,c's Inc iSRS; believes na, tnt gal tonla'nee "p.r.— a'. I;tlua ang Deities 1155' flit Opinion, esp'rTsed 1,? IIlS. O Out I"C3 t.D.'tS trif
data a', not ID be taken ass warranty t' ?ppreSenhaliOfl l. w.cfl SP5 aS5u'pS .05 'esrons't,i'u, 1Ii, asp oIiesci solely to' you' cons.oelair, .r.osi.Oa',or inc y.,,i,,
I.en An, ue of iris dais and ,ntO,,nSi,Ot. must a. Otit'fliflej by iii. usfi lob. in ac ,fda'.r. w,tt' ICyicabut federal stall and iota' 5*3 anti 1,-qu "Io..t

CHEUSAFEYM FORM 32
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Ch eiIc a I Naue: Ferch oroethv ene syn.

(*1 )CAS NO: 127—1e'
O FF1':

_____ Phys. St.te_ )ioiid
)Ceiling Lirit 200 FH'(pp
IDLH 5(0 PP (ref 15

(* )Water:

ODOR:
(* )Odor Threshold_

Description
(ppIE or 116/143)
tn ofc,'

I

CO4ENTS:

(*2)HNU Detection
(*2)OVA Detection

Efficiency: (10.2 EV Probe) I.F. 9.32
Effiency: 70%

Dracer tubes, Gas Chromatorapiy

(Cartridge__Conbinaioni "rganic
t.i efficiency filter

ROUTES OF EXPOSURE: Inhalat ion, Absorption, _Inpest ion
I

(*Ll, )Actte Effects: IrDitqtion of eves, nose throat, CNS ecressant
(*L, )Chronic Effects: flvr nd kidney da'rae
other Hazards: Ignit no Fla no Oxid no Corr no

Explosive yp Toxic yes Carcin Radio no
Terat Repro________

_______ (* .P. 250? __________
______ (* 5) Specif. Gray. 1.b

DECONTA14INATION: e,r 4••p- ri7'. I

REFERENCE SECTION:
l).ACGIH, ThVs 198—1985
2).Manufacturer's Literature
3).Cozrnorate Guic3el1ne4ir,h I 0sh r''t Guide to Cie-rc1
5)
6).
7)
8).
9).
10).

'aze-rds 1C80 revsicn

(*1 )rtV

APPEARANCE:

LW.: i
(ppa or flC/113)(*

(* )Pure: cooress
(* )Soil:

to 1e veflow)louid

or 116/143)

078

DETECTION:

(*2)Other Detection Hethods:

PROTECTIVE EQUIF11ENT:
(*3) OTO
(*3) 5
(* ) TO

5 pp Level—D
50 Level—C
____p Level—B

I
I
I
I

(* ) Above ______pp Level—A

( )Vapor Density_______
(*j4 )Soluble (1420) 1 •

(* )LEL_na
(* ) UEL na

I

(* ) FiRST AID: rr,c i.p,.ii... +r- IJj. ..,-fj fi -4 ,-c'r'1 rti r,"
' rer'ny ct'ntedif

I
I
I

C-20 I



HAZARD EVALUATION
JL.)

This project has several phases. The
saxnplinR, subsurface soil sampling, se
w.qter saTlipling arid groundwater samplin
efforts will include subcontractors to
monitoring wellz.

ph Se S

d imnt
R. The
drill

Irclude surface soil
sampinR , surface
subsurface sa'rrlin
borine and/or install

I
although
they gene

Pesticides: dl.

I
— The pesti

on this s
which was

I
herbicide
be toxic
an aceto
are not
pestici

products
they can b
rally have
rect contac
cides which
ite are lim
used as a
ws made.

by direct contact
chliresterase
associated with

des.

of paint
ompouys such
i,11—tr1chl ores thane.

for vehicle fuel3, lubrication
be direct contact hRzards,

to have been disDosed of
ury containing corntound
other description of the
that the corround will

probably not be

present time
The present

ivatives,
On o the

formulation

At tis time, no PCBs
be on the site in the

or Dioxins are 1ncwn to be
areas of 1nvestiatIon

or thouht to

the drill
be locate

ople will
ion. The
the driLl

be present.
torin of the
ling operation
et potentially
breathing zone.

ion. All
the s*art
at the dr

11 he
utility linesof rIl1in.

Ill r1 while

Hazards Present:

I
volatile organic compounds: Inhalation hazard

-.pint thinners and solvents
—enerally a mixture of

I
compounds

—dereaser arid solvents for the removal
—generally ch]orinated volatile organic c

I
as trichioroethene, methylene chloride,

Non—volatile organics:
—direct contact hazard
- generally petroleum

aliphatic oran1cs anr arornatic

cnnsjdered to
low toxicity.
t hazard
a" e

ited
herbi
It i

reported
to a mere
dde. No
s assumed
only and will

Inhibitor since
organophosphate

the
or

mercury corprounds
oranocarbamate

Other pesticides are in use on the air base
but are not believed to be in the landfill
pesticides include sev'ral of the acetanulide
and oranophosphates nd oranochlor1ne corrrpo
named coripounds was Silvex. Silvex is a 2,4,
and has the potential for TCDD contamination.

at the
areas.

der
und S

5-T

hazards
Physical hazards:

- The physical
greatest around
pipes etc. will
At least two pe
it is in pperat
be explained to
the route will
— constant mon
during the dril
be done to dete
could reach t'e

ascodiated with this site wiri oerat
d prior to
be presrt
route to the nearest hospital will
ers and/or an EE pew-son far"i.ljar with

breath1n zonelwjllh4be performed
a. Additiona1ontornp will
high concentrations which

C-21



Hazard Evaluation at Richards-Geb.auer AFB
(cnntinued)j5

The overall hazards cnrisist of the foilowirigi
Inhalationi volatil organic COIflDoUfl'S

Heavy metals (particulates)
Pesticides

Direct ContacTs
Volatile
Carcinoge
Pesticides
l'lercury (from pesticide)
Lead (from Paint)

— Level—C protection is
disturb the subsurface
samples which have the
the mercury containin-

— Skin protection should
against particulates.
the fill material, no
is anticipated.

ACTION LEVELS s

recommended for those activities which
soils nd for the cr'.flection of soil
potential for contau'rit1on with
herbicide or carc1noens. GMC—H cartridges.
include disposable outerwear to t'rotect
Since the drillers will not drill into
direct contact with concentrated chemicals

If above background
any of the areas, t
hazard is evaluated

levels of radiatior are detedted in
he work is to stop for that area until
nnd approval is granted.

As of 9—12—86 the subcontract has not
Statements Cf medical fittness must be
safety plan to he valid ror subcontract
wust also be informed to the hazards nd
anticipated to be present/done.

(including carcinogens)

Orani cs
ns: chlorinated oranics (volatile)

I
J
I
I
I

I

U

(

F

If the HNU/OVA measures organic vapor concentrations in excess
of five parts per million above backzround, the teai is to
withdraw from the site. Site work is not to continue until
th respiratory protection is increased or enough information
is provided to the Regional Safety 6oor'U.nator or him
to determine that level—C respiratory protection is still
appropriate. Level—B operation recuires the atproval of the RSC.

Suboontracts,

the

been finalized. The
recieved for this
work. The subcontractors
wonitorin

C-22



Site Nurrher onep

he only anticipted wastes which are
paints
paint thinner

alcohol

hazardous are:

aliphatic or-anlcs
turpentine

Strippers
ch]orlnatd hyirocarbons such as

TCE
Carbon te'trachJ.oride
1,1, 1—Trich] oroethane

5lt Number 2 (he Northeast Landfill)

Hazardous
volatlies
Waste pain
until 1978
to be cont
of tators

wastes
which
t and

Sin
al re ri

are ye

Action Levels: Same as for site NO.1

Notei Over LLOO 55—allor. drums are stored at the site.
of the drums have

the wind direction places the site
rums, there is otntjal for ex•c'-"res
ther releases. Inform the tearti/drjl]ers
withdraw if unexpected odors ocrur or
n of mucus membranes such as in the
irritation or headaches are also co!rnori

The quantities are reprtedly very small. This is partly due
to the practise of burnln the solvents rather than just lanr1fi.llln
them.
ACTION LEVELS s

oranlc vapors goto Level-c protection1 PPM
5 PPM oranlc vapors withdraw from the site atea
Above Background Radiation: Withdraw from the area and
report the sitatlon to theRS,

are present in v'ry small ouantitles. The
were disposed of were noL -contanerjzed.
thinners were spread on th ground surface
ce no concentrated wastes are known
zed in the disposal area, hlh cncntrtio'-'s
ry unlikely.

Most of
unknown
d ownrad
t hrouh
of that
if there
nose or
signs of

the drums are empty, but some
contents. If
lent of the d
leakage and o
totertial nd
is irritatic
throat. Eye
expsure
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• Richars-Gebaur AFB (contirnied)

Site'uniher 5, The South Burn Pits

IS O32 I
¶Lhjssjte
exerelses
is potenti
cuantities

was used to burn
for firefihtin
al for vo].atile
are anticipated

ofl. and solvents durin training
personnel. 'lt3iourh there
organica to he present here, the
to be small due the history.

Level-D
orwani C

respiratory protection is recnnimened uniess the
vapor concentrations exceed 1 PPM.above background.

4
I

Site Number 6: he North Burn Pitt

I

Hazardous
—Waste
—Solven
—Fuels:

History is
guidelines.

wastes $
oils
ts
only' Jp_L fuel slxn2lar to
the same as for site 5.

kerosene
se the same respiratory

I
I

Site Nw'her 8, The Herbicide Purial Sites

I
I

Hazardous Wastes:
—four cases of mercury
estimated to be less t
— no description of the

rbicide
total

its trv'e name.

It will be assumed t
have been broBen by
1nt bottles, it is
than rne or two. Vi
the perimeter is not
defined, there is no

they
sin
more
If
we 11

In the event that the perimeter is ioor]y defined, the drii1ers
qnd irrnitorIng personnel should take particular care to examine
soil cuttings for signs of orEanics. The siwns cculd Includ
a sheen on the water/soil, odors like solvents, fra'ments of hrcken
glass, etc. Since the characteristics of the herHcide are not
defined It Is not known if the HNU or CVA will respond to it.
For the purposes of this safety tian. we re assuming that
both Instruments will not detedt the pesticide. Lou are
to assume that is present.

rcde
and protection will consist of surwical
nitrile or butyl cloves. Foot protection
of rubber boots (safety). Outerwenr shou]
coveralls such as tyvek or saranex suits.

Ii

containing he
han 50 ouns
chemical or

ht the bottles are intact or that
their burial. Since t'e herbicide I
unlikely that the borings will break
su al oservation Is very important
well defined. If the erimeter is
chance of strik1n the bottles.

I

e

lovs
will
d be

under
be a minimum
disposable

I
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Richards—Gebaur .AFB (continued)
Site umber 9, An Cii Saturated Area

An oil contaminated
used for stvrae of
and greases.

area is
pet±olewn

located in an area which was previously
products such as fuels, oils

This area is reported to have been
relatively non—toxic materials.
contaminants, and the fact that t
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Table H—i

SAMPLE IDENTIFICATION CROSS REFERENCE

Lab Field
Number F'&jmber Description Page

South Landfill (Site 1)

8972 D14047 Boring #7; 1.0 — 2.0 feet H—178

8973 DF4048 Boring #7; 4.0 — 5.0 feet 11—178

8974 D14049 Boring 1/7; 6.0 — 7.0 feet H—178

9090 D14067 Scope Creek — Background at Markey and Bates H—12

9091 DF4069 Scope Creek — Downstream of South Landfill 11—12

9092 014070 Scope Creek — Seep 1 east of South Landfill 11—12

9236 014077 Scope Creek — Seep 2 northeast of South Landfill H—il)
9085 014066 Scope Creek — Background H—83

9086 014068 Scope Creek — Downstream from South Landfill H—8)

9087 014071 Seep 1 adjacent to Scope Creek H—83

9233 014076 Seep 2 adjacent to Scope Creek 11—122

Northeast Landfill (Site 2)

8963 014036 Boring #4, 1.0 — 2.0 feet 11—178

8964 014037 Boring #4, 6.0 — 7.0 feet H—178

8965 D14038 Boring #4, 8.0 — 8.5 feet 11—178

8975 014050 Boring #8, 7.0 — 7.9 feet H—179

8976 014051 Boring #9, 4.0 — 5.0 feet 11—179

8977 014052 Boring #9, 6.0 — 7.0 feet H—i79

8978 014052* Boring #9, 6.0 — 7.0 feet H—179

8979 014053 Boring #9, 9.0 — 10.0 feet 11—179

8980 D14054 Boring #10, 1.0 — 2.0 feet H—179

8981 014055 Boring #10, 4.0 — 5.0 feet H—179

8982 014056 Boring #10, 7.0 — 8.0 feet 11—179

9230 D14073 Tributary draining Northeast Landfill H—122

9231 014074 Scope Creek — Downstream from Northeast Landfill 11—122

9232 014075 Scope Creek — Upstrean from Northeast Landfill 11—122

9082 014063 Phase II Stage 2 well #1 H—83

9083 014064 Phase II Stage 2 well #2 H—B3

9084 014065 Phase II Stage 2 well #3 11—83

9081 014062 Perimeter well at entrance gate (MW #4) H—B)

9080 DF4061 Background well north of Northeast Landfill (MW #5) H—83

North Burn Area (Site 6)

8765 DF4001 North Born — 100 feet east of eastern fence center H—3D

8766 014002 North Burn — 200 feet east of eastern fence center H—3D

8767 014003 North Burn — 100 feet north of northern fence drainage H—3D

8768 014004 North Burn — Southeast corner fence, 200—300 feet H—JO

8769 D14005 North Burn — 25 feet south of southwestern corner of fence H—3D

8795 DF4014 North Burn — 100 feet northwest of northwest corner of fence H—160

8894 014027 Boring #1, 3.5 — 4.5 feet H—67

8895 014028 Boring #1, 7.0 — 8.0 feet H—67

8896 014029 Boring #1, 12.0 — 12.4 feet 11—67

8897 014030 Boring #2, 2.0 — 3.0 feet H67



Table H—i (Cont.) 15 146

Lab Field
Ntauber 1&imber Description Page

North Burn Area (Site 6) (Cont.)

8898 014031 Oaring #2, 5.0 — 6.0 feet H—67

8899, 014032* Oaring #2, 11.0 * 12.0 feet 11—67

8900

8901 014033 Boring #3, 2.0 — 3.0 feet 11—67

8902 DF4034 Boring #3, 5.0 — 6.0 feet H—67

8903 DF4035 Boring #3, 11.0 — 12.0 feet H—67

8776 014006 Local impoundment by east fence line 11—45

9077 014058 Northeast corner monitoring well (1-NBA-NEHW) 11—83

9076 014057 Northwest corner monitoring well (2—NOA—NWMW) 11—83

9078 014059 Southeast corner monitoring well (3—NBA—SWMW) 11—83 [
Herbicide Burial Pit Area (Site 8)

8796 014015 Herbicide Burial Area — 300 feet south of Harkey H—160

8797 014016 Herbicide Burial Area — 25 feet east of 014015 H—160

8798 014017 Herbicide Burial Area — 25 feet east of 014016 H—160

8799 014018 Herbicide Burial Area — 100 feet south of Harkey 11—160

8807 DF4027 Local bnpolsidment — Small pond 11—55

Oil Saturated (Site 9)

8770 014007 Oil—Saturated Area — Southwest corner of Notor Pool H—30

8771 014008 Oil—Saturated Area — Southwest corner +25 feet 11—30

8772 014009 Oil—Saturated Area — Southwest corner +50 feet 11—30

8773 014010 Oil—Saturated Area — Outside southwest corner, 0—100 feet H—30

8774 014011 Oil—Saturated Area — Outside southwest corner, 100—200 feet H—30

8775 DF4012 Oil Saturated Area — Outside southwest corner, 200—300 feet H—30

8966 014039 Boring #5, 3.0 — 4.0 feet H—178

8967 DF404& Boring #5, 8.0 — 9.0 feet H—178

8968 014041 Boring #5, 15.5 — 16.5 feet H—178

8777 014013 Drainage ditch — Lateral to stain area H—45

Hazardous Waste Drun Storage Area (Site 10)

8800 014019 Hazardous Waste Druii Storage Area — Background from 11—160
athletic field

8801 014020 Hazardous Waste Drun Storage Area — North of gate to H—160

compound
8802 014021 Hazardous Waste Drun Storage Area — West corner of fence, 11—160

0—26 feet
8803 014022 Hazardous Waste Drtsn Storage Area — West corner of fence, 11—160

26—60 feet

8804 014023 Hazerdous Waste Drun Storage Area — West corner of fence, 11—160

60—120 feet

8805 014024 Hazardous Waste Drun Storage Area — South corner +25 feet 11—160

8806 014025 Drainage ditch — Downgradient H..55

8969 014042 Boring #6, 0.5 — 1.5 feet H..178

8870 014043 Boring #6, 9.0 — 10.5 feet 11—178

8971 014044 Boring #6, 4.5 — 5.5 feet 11—178

I
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Table H—i (Cont.)

Lab Field
Number Nkimber Description Page

POL Storaqe Yard (Site 12)

Building 951 drain H—1449353 DF4088

8983 DF4045 Drainage ditch — Upstream H—)

8984 DF4D46 Drainage ditch — Downstream H—3

9079 DF4060 Downgradient Monitoring Well (4—POL—DMW) H—B)

9343 DF4079 Hand Boring #1, Tank 955, 1.0 foot H—144

9344 DF4080 Hand Boring #1, Tank 955, 2.10 feet H—144

9345 DF4OB1 Hand Boring #1, Tank 955, 6.0 feet H—144

9346 DF4082 Hand Boring #2, Tank 957, 1.0 foot H—144

9347 DF4083 Hand Boring #2, Tank 957, 2.8 feet H—144

9348 DF4084 Hand Boring #2, Tank 957, 6.0 feet H—144

9349 DF4085 Hand Boring #3, Tank 954, 1.0 foot H—144

9350 DF4086 Hand Boring #3, Tank 954, 3.0 feet H—144

9351, DF4087* Hand Boring #3, Tank 954, 6.0 feet H—144
9352

9596 DF4089 Detside Building 953, 3.0 feet H—21

*Duplicate sample

rryeQ pare
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MEMORANDUM

TO: Paul Kopsick I
FROM: Gary

DATE: November 14, 1986

SUBJECT: Richards—Gebauer AFB Report
I

REF: U-4311

CC: a'A/QC File I

Attached is e aboratory report of the analysis conducted on two I
samples received at the Analytical Services Center on October 18,
1986. Analysis was performed according to the procedures set forth in
"Methods for the Chemical Analysis of Water and Wastes," EPA-600/
4—79—020, March 1983 and Methods for Organic Chemical Analysis of
Municipal and Industrial Wastewater," EPA-OO/4—82—O57, July 1982.

All samples on which this report is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise
instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

GH/mba

Enclosure

r

[

H- 2



SAMPLE IDENT IFICAT ION
CROSS—REFERENCE

iS 143

U—431 I

Laborat
Number

ory
86-.

Field
Number

Field
Location

8983 DF-.4Ot5 Pol Tanks upstream

8984 F—4D46 Pol Tanks downstream

H- 3



SAMPLE TRACKING OF ANALYSES
25 '° —

REQUIRING HOLDING TIMES

U—4311.1

—

VOA(14) Pet HC(28)

iob
Sample
Number

Sample
Date Dead Anal Dead Anal

U—4311 8983 10/17 10/31 10/20,22 11/14 11/10
8984 10/17 10/31 10/20,22 11/14 11/10

VOA
Confirmation

Date

DEAD: Date sample holding time expires.
EXTR: Date sample was extracted.
ANAL: Date sample wam analyzed.

C

H-4



i.

ECOLOGY AND ENVIRoNMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS T WATER ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in uq/L)

U—431 1.2

Compound

E & E Lab.
No. 86— Blank 8983 8984

Sample
Identity 10/20/86 01—4045 01—4046

chlorobenzene

1,2—dichlorobenzerie

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

ci pa
H- 5



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
15ULTS OF WATER ANALYSIS FOR

PURCEASLE HALOCARBON 0)MPOUNDS BY Q
(all results in ug/L)

15 12 I

U—4311.3

J
I
I
I
I
I
I
I

I

E & C Lab.
No. 86— Blank 8983 8984

Sample
Compound Identity 10/22/86 DF—4045 DF—4046

carbon tetrachioride <0.12 <0.12 <0.12 .

1,2-dichloroethane <0.03 <0.03 <0.03

1,1,1—trichioroethane <0.03 <0.03 <0.03

1,1—dichloroethane <0.07 <0.07 <0.07

1,1,2—trichioroethane <0.02 <0.02 <0.02

1,1,2,2—tetrachioroethane <0.03 <0.03 <0.03

chloroethane <0.52 <0.52 <0.52

2—chioroethylvinyl ether <0.13 <0.13 <0.13

chloroform <0.05 <0.05 <0.05
1,1—dichioroethene <0.13 <0.13 <0.13

trans—1,2—dichloroethene <0.10 <0.10 <0.10
1,2—dichioropropane <0.04 <0.04 <0.04

trans—t,3—dicMoropropene (0.34 <0.34 <0.34
cie—1,3—dichlo'opropene - <0.20 <0.20 <0.20

methylene chloride <0.25 <0.25 <0.25

chloromethane <0.08 <0.08 <0.08

bromomethane <1.18 <1.18 <1.18
broinoform <0.20 <0.20 <0.20

broiuodichloromethane <0.10 <0.10 <0.10
fluoratrichloromethane <2.0 <2.0 <2.0
dichlorodifluoromethane <1.81 <1.81 <1.81

chiorodibroinomethane <0.09 <0.09 (0.09
tetrachloroethene (0.03 <0.03 <0.03

trichioroethene <0.12 <0.12 <0.12

vinyl chloride <0.18 <0.18 <0.18

- H-6

I
I
I
I



L
, ecology and environment, inc.

international Specialists in the Environment

LABORATORY REPORT

FOR

RICHARDS—CEBAUER AIR FORCE BASE

U—431 1.4

Job No.: 0—4311 RE: DF-4000

Snple Date: 10/17/86 P.O. No.:

Date Received: 10/18/86 Sampled By: E & E, Inc.

Saple Type: Water Delivered By: Federal Express

E & E Lab. No. 86— 8983 8984

Customer No. DF—4045 DF—4046

Sanple Identity

Results in: mg/L unless noted

Petroleun

Hydrocarbons <0.1 <0.1

Analytical References:

"Methods for the Chemical Analysis of Water and Wastes," EPA—600/4—79—020, March 1983.

Supervising Analyst: ___________________

Date: •I'f?7" / /'c

H—7
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QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF WATER SAMPLES

Is Is1
1

I

I
F'

H- 8

U—4311.5
F'

I

I

(

Parameter

C & E
Laboratory
No. 86-

8984

(ugIL)
- Relative

Percent
Difference

(RPD)
OrIginal
Analysis

Replicate
Analysis

chlorobenzene

1,2-dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethyl benzene

<0.20

<0.40

<0.40

(0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

—

—

—

—

—

—

—



i) j

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF WATER SAMPLES

U—431 1.6

(ug/L)

Compound

£ & £

Laboratory
No. 86—

Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

carbon tetrachioride 8984 <0.12 <0.12 ——

1,2—dichioroethane 8984 <0.03 <0.03 ——

1,1,1—trichioroethane 8984 <0.03 <0.03

1,1—dichloroethane 8984 <0.07 <0.07 ——

1,1,2—trichloroethane 8984 <0.02 <0.02 ——

I,1,2,2—tetrachi.oroethane 8984 <0.03 <0.03 ——

chloroethane 8984 <0.52 <0.52 —-

2—chioroethylvinyl ether 8984 <0.13 <0.13 ——

chloroform 8984 <0.05 <0.05 ——

1,1—di.chloroethene 8904 <0.13 <0.13 ——

trans—1,2—dichloroethene 8984 <0.10 <0.10 ——

1,2—dichioropropane 8984 <0.04 <0.04 -—

trans—1,3—dichloropropene 8984 <0.34 <0.34 —-

cis—1,3—dichloropropene 8984 <0.20 <0.20 ——

methylene chloride 8984 <0.25 <0.25 -—

chloromethane 8984 <0.08 <0.08 —

bromomethane 8984 <1.18 <1.18 —
bromoform 8984 <0.20 <0.20 ——

bromodichloromethane 8984 <0.10 <0.10 ——

fluorotrichloromethane 8984 <2.0 <2.0 ——

dichlorodifluoromethane 8984 <1.81 <1.81 —

chlorodibromomethane 8984 <0.09 <0.09 —-

tetrachloroethene 8984 <0.03 <0.03 —
trichloroethene 8984 <0.12 <0.12 ——

vinyl chloride 8984 <0.18 <0.18 —

rc vced poe
H-9



15 156
MEMORANDUM

TO: Paul Kopsick

FROM: Gary HahnJ/f/J

DATE: November 18, 1986

SUBJECT: Richards-Gebauer AFB Report

REF: IJ—4327

CC:

leQA/QC
File

Attached is the laboratory report of the analysis conducted on three
samples received at the Analytical Services Center on October 22,
1986. AnalysIs was performed according to the procedures set forth in
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,"
SW-845, Second Edition, U.S. EPA, 1982.

I
All samples on which this report is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise
instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples Is authorized by the client.

GH/dr
Enclosure

c

H.-10



CORRECTING WET WEIGHT TO DRY WEIGHT

To correct the wet weight sample result to dry weight,
the result must be divided by the percent solids (expressed
In decimal form).

FOR EXPJIPLE:

A sample is 65% solids.

15 mg/kg as received = 23 mg/kg dry weight
0.65 (Solids)

KS/b

rec eC pap
H-li



SA?fLE IDENTIFICATION
CROSS—REFERENCE

U-4327

15 158

Loratory
Number 86-.

Field
Number

Field
Location

9090 DF.4067 SLY BKCS

9091 DF—4069 SIF ONS

9092 DF—4070 515—SEEPS

H- 12

4:

C
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in mg/kg as received)

U—4327.l

Compound

E & E Lab.
No. 86— Blank 9090 9091 9092

Sample
Identity 10/28/86

OF—
4067

OF—
4069

OF-
4070

chlorobenzene

1,2—dichloroberizene

1,3—dichlorobenzene

1,4—dichlorabenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

reccied pier
I-I- 13



15 IGO
I

ECOLOGY AND ENVIRONMENT'5, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURCEABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

H- 14

J
I
I

IJ—4327.2

I

1
r
F

C

Li

Li

Compound

E & E Lab.
No. 86— Blank 9090 9091 9092

Saupla
Identity 10/22/86

OF—
4067

OF—
4069

OF—
4070

carbon tetrachioride - <1.0 <1.0 <1.0 <1.0
1 ,2—.dichloroethane <1.0 <1.0 <1.0 <1.0
1,1 ,1—trichloroethane <1.0 <1.0 <1.0 <1.0
1,1—dichioroethane <1.0 <1.0 <1.0 <1.0
1,1,2—trichioroethans <1.0 <1.0 <1.0 <1.0

1,1,2,2—tetrachloroethane <1.0 <1.0 <1.0 <1.0

chloroethane <1.0 <1.0 <1.0 <1.0

2—chioroethylvinyl ether <1.0 <1.0 <1.0 <1.0

chloroform <1.0 <1.0 <1.0 <1.0

1,1—dichioroethene <1.0 <1.0 <1.0 <1.0

trans—i ,2—dJ.chloroethene <1 .0 <1 .0 <1 .0 <1.0

1,2—dichloropropane <1.0 <1.0 <1.0 <1.0
trans—i ,3—dichloropropene <1.0 <1.0 <1 .0 <1 .0
cia—i ,3—dichloropropene <1.0 <1.0 <1.0 <1.0
methylene chloride <1.0 <1.0 <1.0 <1.0
chIoromethane <1.0 <1.0 <1.0 <1.0
bromomethane <1.0 <1.0 <1.0 <1.0
bromoform <1.0 <1.0 <1.0 <1.0
bromodichloromethane <1.0 <1.0 <1.0 <1.0

fluorotrichloromethane <1.0 <1.0 <1 .0 <1 .0
dlchlorodifluorouiethane <1 .0 <1 .0 <1.0 <1 .0
chlorodibromomethane <1.0 <1.0 <1.0 <1 .0

tetrachioroethene <1.0 <1.0 <1.0 <1.0

trichloroethene <1.0 <1.0 <1.0 <1.0

vinyl chloride <1.0 <1.0 <1.0 <1.0



ecology and environment, inc.
Interratuona Specahsts n the Enronment

LABORATORY REPORT

FOR

RICIIARDS—GEBAUER AIR FORCE BASE

U—4327 .3

Job No.: tJ—4327 RE: DF-4000

Sample Date: 10/21/86 P.O. No.:

Date Received: 10/22/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 9090 9091 9092

Customer No. DF—
4067

OF—
4069

DF—
4070

Sample Identity

Results in: mg/kg as received unless noted

Petroleun Hydrocarbon

Solids, %

<1

68

<1

73

1.9

66

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW—846, Second
Edition, U.S. EPA, 1962. 4

1 .Lj.-j /1 / ;,
Supervising Analyst: f f
Date: 'Zj ,'L( )

LC'
H- 15



C. -

QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMLES

15 1C2

I

Compound

E & E

Laboratory
No. 86—

9092

Original
Value

Amount
Added

Amount
Determined

Percent
Recovery(mg/kg)

l,2—dlchIorobenzene

1,3—dlchlorobenzene

1,4—dlchlorobenzene

toluene

ethyl benzene

<1.0

<1.0

<1.0

<1.0

(1.0

1.25

1.25

1.25

1.25

1.25

1.18

1.15

1.16

1.23

1.22

94

92

93

98

98

High spike recoveries for methylene chloride (186%) and bromodichloromethane (184%).
The method used allows 162% and 172% recoveries, respectively, reflecting an inherent
problem with these two compounds. Methylene chloride is an admitted problem with this
method. The high recovery for bromodichloromethane is probably the result of column
degradation and resultant response factor problems. Since bromodlchloromethane was
not detected in these samples, this out—of—control spike recovery should not affect
data Interpretations.

J
I
I
I
I
I
I
I

4
I
I
I
I
I
I

F!-16
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1. 1Gi

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

U— 43 2 7 5

(,¼'

E & E
Relative
Percent

Laboratory Original Replicate DiFference
Parameter No. 86— Analysis Analysis (RPD)

Solids 9245* 72 72 0

*Thjs represents 10% QC. This is not one of your samples but was analyzed in the
salie batch as your samples.

1ecedpdp
H-17



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

15 1G4

U—4327 .6

C

Originol
Value

Amount
Added

Amount
Determined

Paraneter

E
Laboratory

No. 86—
Percent
Recovery(mg/kg)

PetroleuD Hydrocarbon 9091 <1 152 135 88.8

H- 18
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15 166

TO: Paul Kopsick

FROM: Gary I
DATE: December 2, 1986

SUBJECT: Richards-Gebauer Air Force Base Report I

REF: U-4419

CC:

r_Labfj3/QC
File

Attached is the laboratory report of the analysis conducted on one
sample received at the Analytical Services Center on November 4, 1986.
Analysis was performed according to the procedures set forth in "Test
Methods for Evaluating Solid Waste, Physical/chemical Methods,"
SW-846, Second Edition, U.S. EPA, 1982.

All samples on which this report is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise -

instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

[

GH/cp [
En c lOs ure

L

I-

Fl- 20



SAMPLE IDENTIFICATION
CROSS—REFERENCE

U-4419

i

i:' LIed pdpe H-21

Laboratory Field Field
Number 86— Number Location

9596 DF—4089 Bldg. #953 Drain
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEPIBLE AROMATIC COMPOUNDS BY GC

(all results in mg/kg as received)

i) 1G9

U—4419.2

Compound

E & E Lab.
No. 86— Blank 9596*

Sample
Identity 11/6/86 DF—4089

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1 ,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1 .0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1 .0

1.25

2.25

<1.0

6.25

*AJ,alyzed by CC/MS — cyclohexanes and
present.

benzenes and higher arornaticsother aliphatics, propyl

H-23



ECOLOGY AN!) ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURCEABLE HALOCARBON COIfOUNDS BY CC
(all results in mg/kg as received)

E&ELab.
No. 86— Blank 9596

Sample
Compound Identity

,

11/6/86 DF—4089

carbon tetrachioride <1.0 <1.0

1,2—dichioroethane <1.0 <1.0

1,1,1—trichioroethane <1.0 <1.0

1,1—dichioroethane <1.0 <1.0

1,1,2—trichloroethane <1.0 <1.0
. .

1,1,2,2—tetrachioroethane <1.0 <1.0

chloroethane <1.0 <1.0

2—chioroethylvinyl ether <1.0 <1.0
chloroform <1.0 <1.0

1,1—dichloroethene <1.0 <1.0

trans—i ,2—diehioroethene <1.0 <1.0

1,2—dichloropropane <1.0 <1.0

trans—i ,3—dichloropropene <1.0 <1.0

cis—1,3—dichloropropene <1.0 <1.0

thylene chloride <1.0 <1.0
chloronthane <1.0 <1.0

. broinomethane <1.0 <1.0 •

bromoform <1.0 <1.0
bromodichloroinethane <1.0 <1.0
fluocotrichloromethane (1.0 <1.0

dichlorodifluoromethane <1.0 <1.0
ctilorodibromomethane <1.0 <1.0
tetrachloroethene <1.0 <1.0

trichioroethene <1.0 <1.0

vinyl chloride <1.0 <1.0

H- 24

r,r-.ewrn....s —,-,-:-'.e-.C——---— -c---...—.—- — . — S S. t vw-——..-'-r -..-..------.--r.s---..- —. — 4 -,

I

GIs Io

11—4419 • 3



coogy and environment, inc.
Iaternatjona SpecaI,ste n the En'roornent

LABORATORY REPORT

FOR

1'
..&.J _1

RICHARDS—GEBAUER AIR FORCE BASE

U- 4419.4

Job No.: U—4419 RE: DF-4000

Sample Date: 11/4/86 P.O. No.:

Date Received: 11/5/86 Sampled By: E & E, Inc.

Sample lype: Soil Delivered By: Federal Express

E & E Lab. No. 86— 9596

Customer No. DF-4089

Sample Identity

Results in: mg/kg as received unless noted

Petroleum Hydrocarbons

Solids, %

100

75

Analytical References:

"lest Methods for Evaluating Solid Waste, Physical/chemical Methods," SW-846, Second
Edition, U.S. EPA, 1982.

Supervising

Date:

H- 25

Analyst:



15 172
QUALIIY CIN1ROL FOR PRECISION
RESUL1S OF ANALYSIS OF REPLICA1E

ANALYSES OF SOIL SAMPLES

U-4419.5

(%)

E & E
Relative
Percent

Laboratory
Parameter No. 86—

Original
Analysis

Replicate
Analysis

Difference
(RPD)

Solids 9716* 78 79 1.3

*Thia represents 1 . ihis is not or of your samples, but wam analyzed in the
sane batch as your samples.

C

P1-26 -



QUALITY CONTROL FUR ACCURACY: PERCEN! RECUVERY
FOR SPIKED SOIL SAMPLES

U-44 19.6

Original
Value

Amount
Added

Amount
Determined

Parameter

E&E
Laboratory
No. 86—

Percent

Recovery(mg/kg)

Petroleum Hydrocarbon 9596 100 150 250 100

H-27



I

MEMORANDUM 15 174

TO: Paul Kopsick

FROM: Gary Hahn I

DATE: November 5, 1986

SUBJECT: Richards-Gebauer AFB Report

REF: U-4275
I

CC: File

Attached is the laboratory report of the analysis conducted on 11
samples received at the Analytical Services Center on October 10,
1986. Analysis was performed according to the procedures set forth in
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,t'
SW-846, Second Edition, U.S. EPA, 1982. I
All samples on which this report Is based will be retained by E & E
for a period of.30 days from the date of this report, unless otherwise
instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

•1
Gil/dr
Enclosure

I

I

I

H- 28



I r- i- -

CORRECTING WET WEIGHT TO DRY WEIGHT

To correct the wet weight sample result to dry weight,
the result must be divided by the percent solids (expressed
tn decimal form).

FOR EXANPLE:

A sample is 65 solids.

.15 mg/kg as received = 23 mg/kg dry weight
0.65 (Solids)

KS/i o

Lab

H—29



15 176
I

Laboratory
Number 86—

Field
Number

Field
Location

8765 0E4001 North Birn Area—Si

8766 C4UO2 North Barn Area-S2

8767 '4O03 North &irn Area.-53

8768 0F4004 North B.irn Area—S4

8769 D4Ufl5 North irn Area-S5

8770 DF4007 Oil Sattrated Area-Si

8771 40t8 Oil. Saturated Area-S2

8772 CF4009 Oil Saturated Area-S3

8773 C4O1O Oil Saturated Area-S4

8774 401i Oil Saturated Area-S5

8775 4O12 Oil Saturated Area.-S6

H- 30

I

4
SAMPLE IDENTIFICATION

CROSS—REFEREMI I
U—6275

I
I
I
I
I
I
I
I
I
I

I

I
I
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ECOLOGY AND ENVIRO14ENT'S, lIC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURLA8LE AROMATIC COMPOUNDS BY CC -

(all results in mg/kg as received)

H- 32

15 178

U—4275.2

I

I
I

Ii

C

I—

I

I-

CUpoLxd

E & E Lab.
No. 86— Blank 8765 8766 8767 8768

Sample
Identity 10/10/86

OF
4001

Cf
4002

Cf
4003

Cf
4004

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<l.a

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<hO

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<10

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0



i) 1'/.1
ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENIER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUtANI

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in mg/kg as received)

U—4275 .3

Compound

E & E Lab.
No. 86— 8769 8770 8771 8772 8773

Sample
Identity

DF
4005

DF
4007

DF
4008

DF
4009

OF
4010

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

pac-
H— 33



ECOLOGY AND ENVIROMIENT'S, IfC.
ANALYTICAL SERVICES CENTER
RESULTS (F SOIL ANALYSIS FOR PRIORITY POLLUTANT

P1JEXA8LE AROMATIC MPOUNDS BY CC

(all results in mg/kg as received)

15 180
I

I
U—4275.4 I

Compound

E&ELab.
No. 86— 8774 8775 Blank

--

Sanpie
Identity

(F—
4011

(F—
4012 10/13/86

chlorobenzene

1,2—dichlorobenzene

1,3—thchlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

(1.0

<1.0

<1.0

<1.0

<1.0

(1.0

(1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

(1.0

I
I
1

I
I
I

S

L

H- 34

0
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

U—4275.5

E & E Lab.
No. 86— Blank Blank 8765 8766 8767 8768

Sample DF OF DF DF

Compound Identity 10/15/86 10/17/86 4001 4002 4003 4004

carbon tetrachloride

1,2—dichloroethane

1.,1,1—trichloroethane

1,1—dichloroethane

1,1,2—trichloroethene

1,1,2,2-.tetrachloroethane

chloroethane

2—chioroethylvinyl ether

chloroform

1,1—dichloroethene

trans—1,2—dichloroethene

1,2—dichioropropane

trans—1,3—dichloropropene

cis—1,3—dichloropropene

methylene chloride

chloromethane

bromomethane

bromoform
bromodichloromethane
fluorotrichloromethane
dichlorodifluoromethane
chlorodibromomethane
tetrachloroethene
trichloroethene
vinyl chloride

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0
<1.0
<1.0
<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0
<1 .0
<1.0
<1.0
<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0

<1.0

<1.0

H-35
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I

RESULTS O SOIL ANALYSIS FOR
PL1IABLE HALccARBON COMPOUNDS 8Y cc
(all results in mg/kg as received)

ECOLOGY AND ENVIRO4ENT'S, INC.
ANALYTICAL SERVICES CENTER 4

U—8275.6

I

Compound

E & E Lab.
No. 86— 8769 8770 8771 8772 8773 8774

Sample
Identity 4005 4007

Df
4008

DI
4009

C*

4010
DI
4011

carbon tetrachioride <1.0 (1.0 <1.0 <1.0 <1.0 <1.0

1,2-dichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,1—trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1—di.chloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,2—tr1hloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,2,2—tetrachloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2—chiorsethylvinyl ether <1.0 <1.0 (1.0 <1.0 <1.0 (1.0

chloroform <1.0 <1.0 <1.0 <1.0 <1.0 (1.0

1,1—dichioroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trans—1,2—dichloroethene (1.0 <1.0 <1.0 <10 <ho <1.0

1,2—dichloropropane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trans—1,3—dichloropropene <1.0 <1.0 (1.0 <1.0 <1.0 <1.0

cis—1,3—dichloropropene <1.0 <1.0 <1.0 (1.0 <1.0 (1.0

methylene chloride <1.0 (1.0 <1.0 <1.0 <1.0 <1.0

chioranethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromoform (1.0 <1.0 (1.0 <1.0 <1.0 (1.0

bromodichioromethane <1.0 <1.0 <1.0 (1.0 <1.0 <1.0

fluorotrichloranethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

dichiorodif1iromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chlorodibranomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

tetrachioroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

vinyl chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

I
1

I
1

I
I
1

I
I

H- 36
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ECOLOGY AND ENVIRONMENPS, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

U—4275.7

E & E Lab.
No. 86— 8775

Sample DF
Compound Identity 4012

carbon tetrachloride

1 ,2—dichloroethane
1,1 ,1—trichloroethane

1 ,1—dichloroethane

1,1 ,2—trichloroethane

1,1 ,2,2—tetrachloroethane

chi.oroethane

2—chioroethylvinyl ether

chloroform

1 ,1—dichloroethene

trans—i ,2—dichloroethene -

1 ,2—dichloropropane

trans—i ,3—dichloropropene

cls—1 ,3—dichlocopropene

unethylene chloride

chloromethane

bromomethane

broinoform

bromodichloroinethane

fluorotrichloromethane

dichlorodifluoromethane

chlorodibromomethane

tetrachloroethene

trichloroethene

vxn.i chloride

<1 .0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1 .0

<1 .0

<1 .0

<1.0

<1 .0
<1 .0

<1.0

<1 .0

<1 .0

<1 .0
<1 .0
<1 .0
<1 .0

<1.0

'.eu p3'-
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ecology and environment, inc.
intemanonal Specialists in the Environment

LABORATORY REPORT
FOR

15 184

4
RIcHARDS—GEBAUER AIR FORCE BASE

U—4275.8

I
3ob No.: U—4275 RE: DF—4000

Sample Date: 10/9/86 P.O. No.:

Date Received; 10/10/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8765 8766 8767 8768 8769 8770

CustnerNo. DF— 4001 4002 4003 4804 4005 4007

Sample Identity

Results in: mg/kg as teceived unless noted

Petroleun Hydrocarbont

Lead

Solids, %

34

NR

58

1.4

NR

72

5.4

NR

77

2.8

NR

77

5.7

NR

72

2000

169

80

I
I
I
I

Ii

NR: Not requested.

Analytical References:

uTest Methods for Evaluating Solid Waste, Phygical/Cheniical Methods,e SW—846,
Edition, U.S. EPA, 1982.

/

Supervising Analyst: _______

H- 38

Date:
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ecology and environment, inc.
International Specialists in the Environment

LABORATORY REPORT

FOR

RIcHARDS—GEBAUER AIR FORCE BASE

Job No.: U—4275 RE: DF—40(JO

Sample Date: 10/9/86 P.O. No.:

Date Received: 10/10/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8771 8772 8773 8774 8775 Biank

Customer No. OF— 4008 4009 4010 4011 4012

Sample Identity

Results in: mg/kg as received unless noted

Petroleun Hydrocarbont

Lead

Solids, %

3800

117

81

670

343

81

<1

14.1

75

2

14.8

76

3

18.5

78

NA

<0.005

NA

* mg/L

NA: Not applicable.

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/chemical Methods," SW—846, Second
Edition, U.S. EPA, 1982.

/r J( /—Supervising Analyst: '-1

Date:

H- 39
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QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAWLES

U—4275.1O

Parneter

E & E
Laboratory

No. 86—
8774

(mg/kg)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

chlorobenzene

1,2—dichlorobenzene

1,3-dichlorobenzene

1 ,4—dichiorobenzene

benzene

total xylenes

toluene

ethyl banzene

<1.0

<1.0

<1.0

(1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

(1.0

<1.0

<1.0

<1.0

—

—

—

—

—

—

—

—

H- 40
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1 i
QUALITY CONTROL FOR PRECISION

RESULTS OF ANALYSIS OF REPLICATE
ANALYSES OF SOIL SAMPLES

0—4275.11

(mg/kg)

Compound

E & E

Laboratory
No. 86—

Re Iat. .1 v e

Percent
Difference

(RPD)
Original
Analysis

Replicate
Analysis

carbon tetrachloride 8774 <1.0 <1.0 ——

1,2—dichloroethane 8774 <1.0 <1.0 ——

1,1,1—trichloroethane 8774 <1.0 <1.0 ——

i,1—dichloroethane 8774 <1.0 <1.0 ——

1,1,2—trichloroethane 8774 <1.0 <1.0 ——

1,1,2,2—tetrachloroethane 8774 <1.0 <1.0 ——

chloroethane 8774 <1.0 <1.0 —-

2—chioroethylvinyl ether 8774 <1.0 <1.0 ——

chloroform 8774 <1.0 <1.0 ——

1,1—dichloroethene 8774 <1.0 <1.0 ——

trans—i ,2—dichloroethene 8774 <1 .0 <1 .0 ——

1,2—dichloropropane 8774 <1.0 <1.0 ——

tran8—i,3—dichloropropene 8774 <1.0 <1.0 ——

cia—i ,3—dxchloropropene 8774 <1 .0 <1 .0 ——

methylene chloride 8774 <1 .0 <1 .0 ——

chloromethane 8774 <1.0 <1.0 -—

bromomethane 8774 <1.0 <1.0 ——

bromoform 8774 <1.0 <1.0 ——

bromodichlorometharie 8774 <1.0 <1.0 ——

fluorotrichloromethane 8774 <1 .0 <1 .0 ——

dichlorodif'luoromethane 8774 <1.0 <1.0 ——

chlorodibromomethane 8774 <1 .0 <1 .0 ——

tetrachloroethene 8774 <1.0 <1.0 ——

trichloroethene 8774 <1.0 <1.0 ——

vinyl chloride 8774 <1.0 <1.0 ——

H-41



1
I

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

J
I

U—4275.12

I
1

I

Paraneter

E & E
Laboratory
No. 86-

(mg/kg)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

Solids, % 8770 80 81 1.2

Lead 8775 18.5 23.2 22.5

I
I

I
I
I
I

[
L

H-42
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QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

U— 42 75 .13

Original
Value

Amount.

Added
Amount

Determined
E&E

Laboratory Percent
Paraneter No. 86— (mg/kg) Recovery

Petroleiju Rydrocarbons 8768 2.8 170 160 92.5

H-43
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MEMORANDUM

TO: Paul Kopsick

FROM: Gary Hahn I
DATE: Novenber 3, 1986

SUBJECT: Richards—Gebauer PFB Report I
REF: -4276

CC: ' Lab Fl , QA/QC File

Attached is the laboratory report of the analysis conducted on two
samples received at the Analytical Services Center on October 10,
1986. Analysis was performed according to the procedures set forth in
slMethods for the Chnlcal Analysis of Water and Wastes," EPA—600/
4—79—020, March 1983 and "Methods for Organic Chemical Analysis of
Municipal and Industrial Wastewater," EPA—600/4—82-057, July 1982.

All samples on thich this report Is based will be retained by E & E
for a period of 30 days fran the date of this report, unless otherwise
instructed by the client. If additional storage of amples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

1
GH/mba
Enclosure

I

1

I
I
I'
I



SAMPLE IIXNTIFICATION
CROSS—REFEREE

U-A 276

1) 13J

Labora
Number

tory
86—

Field
Number

Field
Location

8776 EF-4006 North jrn Area - Ni

8777 1*—4O13 Oil Saturated Area — Ni

H-45
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1)

ECOLOGY AND ENViRONMENT'S, INC.

ANAL YT ICAL SERVICES CENTER
RESULTS CF WATER ANALYSIS FOR PRIORITY POLLUTANT

PURtIABIE AROMATIC COMPOUNDS BY GC

(all results in ug/L)

U —4276 . 2

Compot.nd

E & E Lab.
No. 86— Blank 8776 8777

Sainpi e

Identity 10/10/86 DF-4006 DF-4013

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toltne

ethylbenzene

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

FI-47



ecology and environment, inc.
Irnemetional Specahst3 in the Env.nximent

LABORATORY REPORT

FOR

15 1)4
I

M: P4t requested
NA: Not applicM,le
* Sample abipped in wrong bottle

Analytical References:

RICHARDS—UEBALt AIR FORCE BASE

"MettEda fbr tt Chemical Analysis of Water aid Wastes," EPA-600/4—79-O20, Merch 1983.

Supervising Analyst: ./jl" /f/)/,
Date: fl'fl(4 I '#

L

H-48 [

U—4276.3

I
I
I
I
I

Job No.: U-4276 RE: CF-4000

Sample Date: 10/9/86 P.O. Pb.:

Date Received: 10/10/86 Sampled By: E & E, Inc.

Sample Type: Water Delivered 8y: Federal Express

E & E Lab• Pb • 86- 8776 8777 Blaik

Customer No. — 4006 4013

Sample Identity

- Results In: mg/I unless noted

Petroleun Hydrocarbont

Total Dissolved Solid:

Leaf

*
P1

M

<1

270

<0.005

NA

NA

<0.005

I
I
I
I

type, see 11—4326 for results.

I
E

[
L



i.) 19,

QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED WATER SAMPLES

U—4276. 4

Original
Value

Amount Amount
Added Determined

E&E
Laboratory

.
Percent

Parameter No. 86— (mg/L) Recoer

Petroleum Hydrocarbons DI Water <1 8.3 6.5 78.3

H-49



WALITY CONTROL FOR PRECISION
RESULTS (F ANALYSIS ff REPLICATE

ANALYSES IF WATER SAMPLES

H-. 50

19G

U-4276.5

I

I
I
I
L

I

C

F



QUALITY CONTROL FOR ACCURACY
PERCENT DIFFEREMI——EPA QUALITY ASSURAME MATERIALS

Paraneter

Concentrations in

Percent
DifferenceKnown Determined

Lead 53.0
53.0

54.2
51.2

2.3
3.4

H-Si

U—4276. 6



ECOLOGY AND ENVIRONMENT'S, lIC.

ANALYTICAL SERVICES CENTER
RESULTS G WATER ANALYSIS FOR

PLABII HALOCAR8ON COMPOUNDS BY IX
(all results in ug/L)

15 130 I

J
I

U-4276. 7

E & C Lab.
No. 86— Blank 8776 8777

Ccmpouid
Sample
Identity 10/16/86 DF—4006 Df-4013

carbon tetrhloride
1,2—dihloroethane
1,1,1—trichloroethane
1,1—diehloroethane
1,1,2—trichioroethane

1,1,2,2—tetrachloroethane
ebloroethane

2—chloroethylvlnyl ether

chloroform

1,1—dichloroethene
trans—1,2—dichloroethene

1,2—dichiaropropane

trans-1,3—di.chloropropene

cis—1,3—dichloropropene
methylene chloride

chioranethane
brnnethane
branoform
branod1chlornethane

fiwxotrichlornethane
dfrhlorodifluortxnethane
chlorodi.brmuethane
tetrachioroethene
trichloroethene
vinyl chloride

<0.12
<0.03
<0.03
<0.07
<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20
<0.25
<0.08
(1.18
<0.20
<0.10

<2.0
<1.81
<0.09
<0.03
<0.12
<0.18

<0.12
<0.03
<0.03
<0.07
<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20

<0.25
<0.08
<1.18
<0.20
<0.10

<2.0
<1.81
<0.09
<0.03
<0.12
<0.18

<0.12
<0.03
<0.03
<0.07
<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20

<0.25
<0.08
<1.18
<0.20
<0.10

<2.0
<1.81
<0.09
<0.03
<0.12
<0.18

I
I
I
I
I

I
p

I

II

H- 52



i :W.i

QUALITY CONTROL FOR PRECISION
RESULTS IF ANALYSIS (F RLPLICAIE

ANALYSES IF WATER SANPLES

0—4276.8

(ug/L)

Compound

E & E

Laboratory
No. 86—

Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

carbon tetrachloride 8777 <0.12 <0.12 ——

1,2—dichioroethane 8777 <0.03 <0.03 ——

1,1,1—trichioroethane 8777 <0.03 <0.03 ——

1,1—dichloroethane 8777 <0.07 <0.07 ——

1,1,2—trichloroethane 8777 <0.02 <0.02 ——

t,1,2,2—tetrachloroethane 8777 <0.03 <0.03 ——

chioroethane 8777 <0.52 <0.52 ——

2—chioroethylvinyl ether 8777 <0.13 <0.13 ——

chloroform 8777 <0.05 <0.05 ——

1,1—dichioroethene 8777 <0.13 <0.13 ——

trans—1,2—dichloroethene 8777 <0.10 <0.10 ——

1,2—dichioropropane 8777 <0.04 <0.04 ——

trans—1,3—dichloropropene 8777 <0.34 <0.34 ——

cis—1,3—di.chloropropene 8777 <0.20 <0.20 ——

methylene chloride 8777 <0.25 <0.25 ——

chioramethane 8777 <0.08 <0.08 ——

bromomethane 8777 <1.18 <1.18 ——

bromoform 8777 <0.20 <0.20 ——

bromodichioromethane 8777 <0. 10 <0. 10 ——

fluorotrichloromethane 8777 <2.0 <2.0 ——

dichlorodifluoromethane 8777 <1.81 <1.81 ——

chiorodibromomethane 8777 <0.09 <0.09 ——

tetrachloroethene 8777 <0.03 <0.03 ——

trichloroethene 8777 <0.12 <0.12 ——

vinyl chloride 8777 <0.18 <0.18 ——

F-l—53
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MEMORANDUM

TO: Paul Kopsick I
FROM: Gary Hahn ,LJ1:I(tb
DATE: November 3, 1986

SUBJECT: Richards—Gebauer AFR Report I
REF: U—4282

CC: pA/DC Fi1e I
I

Attached is the laboratory report of the analysis conducted on three
samples received at the Analytical Services Center on October 11,

19R6. Analysis was performed according to the procedures set forth in
"Methods for the Chemical Analysis of Water and Wastes," EPA—600/

4—79-020, March 1983 and "Methods for Organic chemical Analysis of
Municipal and Industrial Wastewater," EPA—600/4-82—057, July 1982.

All samples on which this report is based will be retained by E & E
for a period of 30 days fran the date of this report, unless otherwise
Instructed by the client. If additional storage of samples Is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

OH/mba
!

EnclOsure

L

H-54



SAMPLE IG€NTIFICATION
CROSS—REFERENCE

U —4282

1 "(1LY A

Laboratory
Number 86—

Field
Number

Field
Location

8806 DF4025 Haz. Waste Storage W—1

8807 DF4027 Herb. Burial W—1

8808 DF4026 Field Blank

11-55
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ECOLOGY AND ENVIRONMENT'S, [NC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in ug/L)

CompOLnd

E & E Lab.
No. 86— Blank 8806 8808

Sample
Identity 10/14/86 DF—4025 DF-4026

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1 ,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

H- 57

I '-
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I
15 2)4

ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS IF WATER ANALYSIS FOR

PURA81E RLOCARBON COMPOUNDS BY CC
(all results in ugit)

U—4282.3

I__ __ __ __ • I
I
I
II
I

I

H-58

Coinpouid

E & E Lab.
No. 86— Blank 8806 8808

Sample
Identity 10/16/86 DF-4025 DF-4026

carbon tetrahloride (0.12 <0.12 <0.12
1,2—dichioroethane <0.03 (0.03 <0.03
1,1,1—trichloroethane <0.03 <0.03 (0.03

1,1—dichloroethane (0.07 <0.07 <0.07

1,1,2—trichl.oroethane (0.02 (0.02 <0.02
1,1,2,2—tetramhloroethane <0.03 <0.03 <0.03

chloroethane <0.52 <0.52 <0.52

2—chloroethylvlnyl ether <0.13 <0.13 <0.13

chlorofoca (0.05 <0.05 <0.05

1,1—dichloroethene (0.13 <0.13 <0.13

trans—1,2—dichloroethene <0.10 (0.10 <0.10

1,2—dichioropropane <0.04 <0.04 <0.04

trais-1,3—dichloropropene <0.34 <0.34 <0.34

cis—1,3—dichloropropene <0.20 <0.20 <0.20

methylene chloride <0.25 <0.25 <0.25

chlormethane <0.08 <0.08 <0.08

brammethane <1.18 <1.18 <1.18

brunoform <0.20 (0.20 <0.20

braodichlorcmethane (0.10 <0.10 <0.10

fltcrotrichloromethane <2.0 <2.0 <2.0

dichlor di? Loromethane <1.81 <1.81 <1.81

chiorodibromomethane <0.09 <0.09 <0.09

tetrhloroethene (0.03 <0.03 <0.03
trichIoroethene <0.12 <0.12 <0.12

vinyl chloride <0.18 <0.18 <0.18



ECOLOGY AND ENVIRONMENT5, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF NATER ANALYSIS FOR

PRIORITY POLLUTANT PESTICIDES, PCBs AND HERBICIDES BY UC

(all cesults in ug/L)

4,—I F1s—'-2 j •

E & E Lab.
No. 86— 8807 Blank

Sanpie
Conpound Identity 014027 10/17/86

Aldrjn

a-8HC

b-8HC

g—BHC
d—8HC

Chiordane

<0.05

<0.05

<0.05

<0.05

<0.05

<0.50

<0.05

<0.05

<0.05

<0.05

<0.05

<0.50

4,4'-DDD

4,4'-DDE

4,4'-DDT
Dieldrin

<0.10

<0.10

<0.10

<0.10

<0.10

<0.10

<0.10

<0.10

Eridosulfan I <0.05 <0.05

Endosulfan II <0.10 <0.10

Endosulf'an sulfate <0.10 <0.10

Endrin

Endrin aldehyde

Heptachior

Heptachior epoxide
PCB — 1016

PCB — 1221

PCB — 1232
PCB — 1242
PCB — 1248
PCB — 1254
PCB — 1260

<0.10

<0.10

<0.05

<0.05

<0.50

<0.50

<0.50

<0.50

<0.50

<1.0

<1.0

<0.10

<0.10

<0.05

<0.05

<0.50

<0.50

<0.50

<0.50

<0.50

<1.0

<1.0

.

Toxaphene

2,4—0

2,4,5—TP (Silvex)

2,4,5—T

<1.0

<0.50

<0.05

<0.05

<1.0

<0.50

<0.05

<0.05

H- 59
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QUALITY CONTROL FOR PRECISION
RESULTS ANALYSIS CF REPLICATE

ANALYSES IF WATER SAMPLES

15 206
I

S

H-60

U-4282.6

I
I
I
I
I
I

I

Paraneter

E & E
Laboratory

tb. 86—
8808

(ugh)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

chlorobenzene

1,2—dichlarobenzene

1,3—dichlorabenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethyl bizene

<0.20

<0.80

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

(0.20

<0.20

—

—

—

—

—

—

—

—

I
I
I
I
I



ecology and enviroiinient, inc.
International Specialists in the Environment

LABORATORY REPORT

FOR

RICHARDS — GEBAUER AIR FORCE BASE

Job No.: U—4282 RE: *—4OOO

Sample DaLe: 10/10/86 P.O. No.:

Date Received: 10/11/86 Sampled By: U & U, Inc.

Sample Type: Water Delivered By: Federal Express

U & E Lab. No. 86— 8806 8807 Blank

Customer No. DF—4025 DF-4027

Sample Identity

Results in: mg/L unless noled

Total Dissolved Solid:

Petroleum Hydro-.

Carbons

Antimony

Arsenic

Barium

Beryllium
Cadmium

Chromium

Copper
Lead

Mercury
Nickel

Selenium

Silver

Thallium

Zinc

180

<1

<0.15

<0.005

0.085

<0.005

<0.01

<0.05

<0.02

0.005

<0.0002

<0.1

<0.005

<0.01

<0.005

<0.05

110

NR

Nfl

<0.005

NR

NR

NR

NR

Nfl

Nfl

<0.0002

NR

Nfl

NR

Nfl

NR

NA

NA

<0.15

<0.005

<0.05

<0.005

<0.01

<0.05

<0.02

<0.005

NA

<0.1

<0.005

<0.01

<0.005

<0.05

NR: Not requested
NA: Not applicable

Analytical References:

"Methods fnr Ihihemica1 Analysis of Water and Wastes," EPA—600/4—79—020, March 1983.

H-60(a)
Supervising Analyst: I(

U—42 82.5



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED 'iATER SIIPLES

U—4282 .7

Compound

E& E
Laboratory. 86—

Original
Value

Amount
Added

Pinount
Determined

Percent
Recovery(ug/L)

12—dichloroethane
1,1—dichloroethane
chloroethane
methylene chloride
chioromethane
bromomethane
bromodichloromethane
trichloroethene

8808
8808
8808
8808
8808
8808
8808
8808

<0.03
<0.07
<0.52
<0.25
<0.08
<1.18
<0.10
<0.12

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

14.0
13.3
10.6
18.6
11.2
12.8
18.4
11.1

140
133
106
186

112
128
184

111

pU-.

H- 61



QUALITY CONTROL FOR PiCCtIACY: FERCENT RECOVERY
FOR SPIKED WATER SAMPLES

15 29

U-4282 .8

I

Paraneter

( & (
Laboratory
No • 86—

DI Spike

Original
Value

M,oLIlt
Added

Pnouit
Determij,ed

Percent
Recovery(ug/L)

2,4-0

Silvex

-
<0.50

<0.05

10

10

9.4

7.2

94

72

- ,:ni,__mtr. -- -v--: ---l - t--- - --- --iT--— -- -

I
I
I
Ii

I

C

F

H-. 62



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED WATER S.4IIPLES

H- 63

1'--."j ,-'--

U —4 2 82 9



GUALITY CONTROL FOR PRECISION
RESULTS 0r ANALYSIS (F REPLICATE

ANALYSES (F WATER SAMPLES

H- 64

U—4282. 10

I

I
I
I
I
I
I
I

I

ii

is ii

Paraneter

C & C
Laboratory
Pb. 86—

(mgfL)
Relative
Percent

Di fference
(RPD)

Original
Analysis

Replicate
Analysis

Total Dissolved Solids 8807 110 110 0



QUALITY CONTROL FUR ACCIJUACY:
PERCENT DIFFEREMI——EPA QUALITY ASSURAME MATERIALS

U—4282.l1

Parneter

Concentrations in ug/L

Percent
DifferenceKnon Determined

Antimony 990 1007 1.7

Arsenic 20.0 18.7 6.5

Beryllium 960 950 1.0

Barium 119600 117900 1.4

Cadmium 940 903 3.9

Chranium 1030 989 4.0

Copper . 1030 1010 1.9

Lead 53.0 54.2 2.3

Mercury 4.4 4.5 2.3

Nickel 1020 1004 1.6

Selenium 10.9 11.3 3.7

Silver 6000 6290 4.8

Thallium 25.0 23.2 7.2

Zinc 1010 1015 0.5

H- 65
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MEMORANDUM

I

TO: Paul Kopsick

FROM: Gary Hahnj1(

DATE: November 6, 1986
I

SUBJECT: Richards — Gebauer AFB Report

REF: U-4299 I

CC: QAIQC File
I

Attached is the laboratory report of the analysis conducted on 10
samples received at the Analytical Services Center on October 16,
1986. AnalysIs was performed according to the procedures set forth in
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,"
SW—846, Second Edition, U.S. EPA, 1982.

All samples on which this report Is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise
instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

GH/mba
I

Enclosure

I

I

11-66 I



SAMPLE IDENTIFICATION
CROSS—REFERENCE

U—4299

1. '--'''-

Laboratory
Number 86—

Field
Number

Field
Location

8894 DF—4027 NB Boring 1 5—1

8895 DF—4028 NB Boring 1 S—2

8896 DF—4029 NB Boring 1 5—3

8897 DF—4030 NB Boring 2 s—I

8898 DF—403I NB Boring 2 5—2

8899 DF—4032 NB Boring 2 5—3

8900 DF—40320 NB Boring 2 S—3

8901 DF—4033 NB Boring 3 5—1

8902 DF—4034 NB Boring 3 5—2

8903 DF—4035 NB Boring 3 5—3

I-I- 67
rCCeC dP



SAMPLE TRACKING (F ANALYSES
REQUIRING HOLDING TD€S

U—4299. 1

15 215 I

Job
Sample
Number

Sample
Date

VOA(14)

Dead Anal

Pet
.

Dead

HC(28)

Anal

tJ—4299 8894
8895
8896

8897

8898
8899
8900

8901
8902
8903

10/15

10/15

10/15

10/15

10/15

10/15

10/15

10/15

10/15

10/15

10/29

10/29

10/29

10/29

10/29

10/29

10/29

10/29

10/29

10/2 9

10/17

10/17

10/17

10/17

10/17

10/17,20

10/1 7, 20

10/1 7, 21

tO/I 7, 21

10/17,21

11/12

11/12

11/12

11/12

11/12

11/12

11/12

11/12

11/12

11/12

10/29

10/29

10/29

10/29

10/29

10/29

10/29

10/29
10/29

10/29

I

I

I

I
I

I

I
I

VOA
Confirmation

Date

8896 10/24

1

lEAD:
EXTR:
ANAL:

I
I

Date sample holdinq time expires.
Date samples extracted.
Date sample s analyzed.

H- 68
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1

ECOLOGY AND ENvIRQNMENrS, INC.

ANALYT ICAL SERVICES CEN TER
RESULTS OF SOIL ANALYSIS FUR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in mg/kg as received)

U_L299. 2

Compound

E & E Lab.
No. 86— Blank 8894 8895 8896 8897

Sample
Identity 10/17/86 DF—4027 DF—4028 DF—LO29 DF-4030

chlorobenrene

1,2-dichiorobeniene

1,3—dichloroben7ene

1,4.-dichlorobenzene

beniene

total xylenes

toluene

ethylbenrene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

recycd pdpe
H- 69



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS 011 SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY CC

(all results in mg/kg as received)

s 217 I

11—4299.3

Conpound

E & C Lab.
No. 86— 8898 8899 8900 8901 8902

Sample
Identity 01—4031 01—4032 DF—4032D DF—4033 01—4034

chloroben7ene

1,2-.diehloroben,ene

t,3—dichloroben7ene

1,4—dichloroben7ene

ben7ene

total xylenes

toluene

ethylben,ene

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0.

<1.0

<1.0

(1.0

(1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<10

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

I
I
I
4
I
I
I

a

I
I
I

H- 70 I



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PtJRGEA6LE AROMATIC COMPOUNDS BY CC

(a11 results in mg/kg as received)

Coirpound

E & E Lab.
No. 86- 8903

Sample
Identity DF—4035

chlorobenrene

1,2-dichloroben7ene

1,3-dichloroben7ene

1,4-dichloroben7ene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

ecvckd peir

U—4299.

H-71
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON COMPOUNDS BY CC

(all results in mg,y as received)

I
I

U-4299.5

Conpound

& C Lab.
No. 86- Blank Blank Blank 8894 8895 8896t

Sanple
Identity 10/17/86 10/20/86 10/21/86 01-4027 01—4028 01—4029

carbon tetrachioride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,2-dichioroethane <1.0 (1.0 <1.0 <1.0 <1.0 <1.0

1,1,1-trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1—dichiaroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,2—trichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,2,2—tetrachioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2-chioroethylvinyl ether <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chloroform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1-dichloroethene (1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trens—1,2-dichloroethene (1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,2—dichloropropane (1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trans-.1,3—dichloropropene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

cis—1,3—dichloropropene (1.0 <1.0 <1.0 <1.0 <1.0 <1.0
methylene chloride (1.0 <1.0 <1.0 (1.0 <1.0 <1.0

chioromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromomethane (10 <1.0 <1.0 <1.0 <1.0 <1.0

broinoform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromodichloromethane (1.0 <1.0 <1.0
<1.0

<1.0 <1.0 <1.0

fluorotrichioromethane <1.0 (1.0 (1.0 <1.0 (1.0

dichiorodifluoromethane <1.0 <1.0 <1.0 <1.0 (1.0 <1.0

chlorodibromc'methane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
tetrachloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trichloroethene (1.0 <1.0 <1.0 <1.0 <1.0 <1.0
vinyl chloride <1.0 (1.0 <1.0 <1.0 <1.0 <1.0

I
p

F

L

(

1Sanple confirmed — results negative.

H- 72



ECOLOGY AND ENVIRONMENPS, INC.

A NALYT ICAL SERV ICES CENT EI
RESULtS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBUN COMPOUNDS BY UC
(all results in mg/kg as received)

.' —4c.•'J

U.-4299. 6

I-I- 73

E & E Lab.
No. 86— 8897 8898 8899 8900 8901 8902

Sample
Compound Identity 01—4030 01—4031 01—4032 01—40321) DF—4033 01—4034

carbon tetrachioride

1,2—dichloroethane

1,1,1—trichioroethane

1,1—dichioroethane

1,1,2—trichioroethane

1,1,2,2—tetrachioroethane
chloroethane

2-chioroethylvinyl ether

chloroform

1,1—dichioroethene

trans—1,2—dichloroethene

1,2—dichloropropane

trans—1,3—dichloropropene

cis—1,3—dichloropropene

methylene chloride

chiorounethane

bromomethane

bromoform

bromodichloromethane

fluorotrichloromethane

dichlorodifluoromethane

chlorodibromomethane

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0.
tetrachloroethene

trichioroethene

vinyl chloride

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0



ECOLOGY AND ENVIRONMENT'S, INC.
ANALYTICAL SERVICES CENTER

RESULTS OF SOIL ANALYSIS FOR
PURABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

H- 74

I t:• v—,.,.
.1...)

U—4299. 7

I

1:

C & C Lab.
No. 86— 8903

Sairple
Conpound Identity DF—4035

carbon tetrachioride
1,2-dichioroethane
1,1 ,1—trichloroethane

1,1 -dichioroethane

1,1,2—trichloroethane

i,i,2,2-tetrachloroethane

chloroethane

2-chiaroethylvinyl ether
chloroform
1,1-diehloroethene
trans—i, 2—dichioroethene
1, 2-dichioropropane
trans—1,3—dichloropropene
cis—i,3—dichloropropene
methylene chloride

chioromethane

bromomethane

bromoform
bromodichioromethane
fluorotrichioromethane

dichiorodifluoromethane

chiorodibromomethane
tetrachloroethene
trichioroethene
vinyl chloride

<1.0
<1.0
<1.0
<1.0

<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

.

'

•



rn ecology and environment, inc.
U

Internationa' Specahsts n the Environment I
—

LABORATORY REPORT

FOR

RIU-IARDS — GEBAUER AIR FORCE BASE

U—4299 .8

Job No.: U—4299 RE: DF—4000

Sample Date: 10/15/86 P.O. No.:

Date Received: 10/16/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8894 8895 8896 8897 8898 8899

Customer No. DF—4027 DF—4028 DF—4029 DF—4030 DF-4031 DF-4032

Sample Identity

Results in: mg/kg as received unless noted

Petroleum Hydrocarbon

Solids, %

<1

80

3.8

78

3.8

67

1.9

81

1.6

81

I

2.0

65

-I-___

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW—846, Second
Edition, U.S. EPA, 1982.

Supervising Analyst:

H—75
Date:



ecology and environment, inc.
International Specialists in the Environment

LABORATORY REPORT

FOR

15 223

Analytical References:

RIDIARD — CEBAIJER AIR FORCE BASE

U—4299 .9

F

(

F

I

F

"Test Methods for Evaluating Solid Waste,
Edition, U.S. EPA, 1982.

Physical/chemical Methods," SW—846, Second

Supervising Analyst: .

H-76 Date: J, \c(.

Job No.: (1—4299 RE: DF—4000

Sample Date: 10/15/86 P.O. No.:

Date Received: 10/16/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered 8y: Federal Express

E & £ Lab. No. 86— 8900 8901 8902 8903

Customer No. DF—4032D DF—403 DF4034 31.4035

Sample Identity

Results in: mg/kg as received unless noted

Petrolei.wi Hydrocarbon:

Solids, %

.

—

1.4

64

—

<1

78

(1

84

I

<1

79

I



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

U—4299. 10

Conound

E & E
Laboratory
No. 86—
8903

Original
Value

Amount
Added

Amount
Determined

Percent
Recovery(mg/kg)

1,2—dichlorobern'ene

1,3—dichloroberu'ene

1,4-..dichlorobenyene

toluene

ethyl ben7ene

<1.0

<1.0

<1.0

<1.0

<1.0

1.25

1.25

1.25

1.25

1.25

1.17

1.1

1.15

1.13

1.03

9A

91

92

90

82

H- 77
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J
QUALITY CONTROL FOR PRECISION IRESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

U—4299. ii

Parameter

C & C

Laboratory
No. 86—
8899

(mg/kg)
Relative
Percent
Difference

(RPD)
Original
Analysis

Replicate
Analysis

chlorobenzene

1,2-dichlorobenzene

1,3-dichlorobenzeno

1,4-dichlorobenzene

ben7ene

total xylenes

toluene

ethyl benzene

<1.0

<1.0

(1.0

(1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

—-

——

—

—

—

I
I
I
I
I

I-

F

L

F

4
H- 78



QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

_p s n•-'-'

U—4299. 12

ed p.
H-79

Coriçound

(mg/kg)

E &E
Laboratory
No. 86—

Original
Analysis

carbon tetrachioride

1, 2—dichloroethane

1,1,1 —trichioroethane

1,1 —dichloroethane

1,1, 2—trichioroethane
1,1 ,2,2—tetrachloroethone

chloroethane

2—chloroethylvinyl ether

chloroform

1,1 .-dichloroethene

trans—i, 2-dichioroethene

1, 2-dichloropropane

trans—i, 3—dichioropropene

cis—1 ,3—dichloropropene
methylene chloride

chloromethane

bromomethane

bromoform
bromodichioromethane

fluorotrichioromethane

dichiorodifluoromethane

chiorodibromometharie

tetrachioroethene

trichioroethene

vinyl chloride

8898
8898
8898

8898

8898

8898
8898
8898

8898

8898

8898

8898

8898

8898

8898

8898
8898

8898

8898

8898

8898

8898

8898

8898

8898

Replicate
Analysis

<1.0
<1.0
<1 .0
<1 .0
<1 .0
<1.0
<1 .0

<1 . 0
<1 . 0
<1.0
<1 . 0

<1 . 0

<1.0
<1.0

<1 . 0

<1.0
<1 . 0
<1.0
<1.0

<1 .0
<1 .0
<1.0
<1 . 0

<1.0

<1.0

Relative
Pa rcent.

Di Fference

(RPD)

<1.0
<1 . 0

<1 . 0

<1 . 0

<1.0
<1 . 0

<1.0
<1 . 0

<1 . 0
<1 . 0
<1 . 0
<1 . 0

<1.0
<1.0

<1.0

<1 .0
<1 .0
<1.0
<1.0

<1 . 0
<1.0
<1.0

<1 . 0

<1 . 0

<1.0



15 227
QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY

FOR SPIKED SOIL SAMPLES

U—4299.13

Paraneter

E&E
Laboratory
No. 86—

Original
Value

Amount
Added

Amount
Determined

Percent
Recovery(mg/kg)

Petroleun Hydrocarbon 8897 1.9 170 180 105

H-80 I



—

QIJALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICAtE

ANALYSES OF SOIL SAMPLES

U—4299. 114

Rejatie
E & E Percent

Laboratory Original Replicate Difference
Parameter No. 86— Analysis Analysis (RPD)

Petroleum Hydrocarbons,

mg/1<g 8903 <1 <1 —-

Solids, % 8903 79 80 1.2

reLycted oape

H- 81
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MEMORANDUM

TO: Paul Kopsick I

FROM: Gary Hahn 3IRfr7

DATE: November 21, 1986

SUBJECT: Richards-Gebauer AFB Report
I

REF: U—4326

CC: File I

Attached is the laboratory report of the analysis conducted on 15
samples received at the Analytical Services Center on October 22,
1986. Analysis was performed according to the procedures set forth in
"Methods for the Chemical Analysis of Water and Wastes," EPA-600/
4—79—020, March 1983; and "Methods for Organic Chemical Analysis of

Municipal and Industrial Wastewater," EPA—600/4-82—057, July 1982.

All samples on which this report is based will be retained by E & E C
for a period of 30 days from the date of this report, unless otherwise
instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

GH/mba

Enclosure

11-82



SAMPLE IDENTIFICATION
CROSS—REFERENCE

U—4326

Laboratory
Nuiiber 86—

Field
Number

Field
Location

9076 DF—4057 North Burn — NWMW

9077 DF—4058 North Burn — NEMW

9078 DF—41J59 North Burn — SEMW

9079 DF—4060 POL Monitoring Well

9080 DF—4061 Northeast LF Bkg Well

9081 OF—4062 Northeast LF Gate Well

9082 DF—4063 Northeast LF P11 Well 1

9083 DF—4064 Northeast LF P11 Well 2

9084 DF—4065 Northeast LF P11 Well 3

9085 OF-4066 South LF

9086 DF—4068 SLF DNW

9087 DF-4071 SLF SEE PW

9088 DF—4006 North Burn Area — Wi

9089 DF—4072 Field Blank

9095 DF—4072
—

VOA Field Blank

H- 83
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I-I.

ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY CC

(all result5 in ug/L)

1i—4326. 1

Compound

E & E Lab.
No. 86— Blank 9076 9077 9078 9079

Sample
Identity 10—23—86 01—4057 01—4058 01—4059 01—4060

chl.orobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

r'c d pa:e
H- 85



ECOLOGY AND ENVIROMIENT'S, INC.

ANALYTICAL. SERVICES CENTER
RESULTS IF WATER ANALYSIS FOR PRIORITY POLLUTANT

PURIA8LE ARCrIATIC C4P0UNDS BY CC

(all results In ug/L)

H- 86

IS 233

U—4326.2

I

I
I
I
I
p

C

F

F

F

E&ELab.
No. 86—

5am p1 e

Compotmd Identity

9080 9081 9082 9083 9084

DF-4061 DF-4062 DF-4063 DF-4064 DF-4065

1,Z—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

xylenes

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

(0.20

<0.20

(0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

(0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

(0.20

<0.40

<0.40

(0.30

<0.20

<1.0

<0.20

<0.20



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS F1J PRIORITY POLLUTANT

PURGEABLE AR[1ATIC CI}tPOUNDS BY GC

(all results in ug/L)

Compound

E & E Lab.
No. 86— 9085 9086 9087 9095

Sample
Identity CF—4066 01—4068 DF—4071 DF-4072

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

berizene

total xylenes

toluene

ethylbenzene

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

rccIed
H-87

U—4326. 3



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER

*Sapje confirmed — results positive

RESULTS OF WATER ANALYSIS FOR
PURABLE HALOCARBON COMPOUNDS BY CC

(all results In ug/L)

H- 88

is a5

U—4326.4

I

Compound

E & E lab.
Pb. 86— Blank Blank 9076* 9fl77* 9078* 9079

Sample
Identity 10/27/86 10/28/86 DF—4057

•

OF—4058 DF—4O59 DF—4060

carbon tetrachloride <0.12 (0.12 (0.12 <0.60 <0.12 <0.12

1,2-dichioroethane <0.03 <0.03 <0.03 <0.15 <0.03 <0.03
1,1,1—trichioroethane <0.03 <0.03 <0.03 <0.15 <0.03 <0.03
1,1—dichloroethane <0.07 <0.07 <0.07 <0.35 <0.07 <0.07

1,1,2—trichloroethane <0.02 <0.02 <0.02 <0.10 <0.02 <0.02

1,1,2,2—tetrachloroethane <0.03 (0.03 <0.03 (0.15 <0.03 <0.03
chioroethane <0.52 <0.52 <0.52 <2.6 <0.52 <0.52

2—chloroethylvinyl ether <0.13 <0.13 <0.13 <0.65 <0.13 <0.13
chloroform <0.05 <0.05 0.50 <0.25 0.61 <0.05
1,1-dichloroethene <0.13 <0.13 <0.13 <0.65 (0.13 <0.13
trans—1,2-dichloroethene <0.10 <0.10 <0.10 <0.50 <0.10 (0.10
1,2—dichloropropane <0.04 <0.04 <0.04 <0.20 <0.04 <0.04
trans—1,3-dichloropropene <0.34 <0.34 <0.34 <1.7 <0.34 <0.34
cis—1,3—dlchloropropene (0.20 <0.20 <0.20 <1.0 <0.20 <0.20
methylene chloride <0.25 <0.25 <0.25 37 <0.25 <0.25
chloromethane <0.08 <0.08 <0.08 <0.40 (0.08 <0.08
bromotnethane (1.10 <1.18 <1.18 <5.9 <1.18 <1.18
brotnoform <0.20 <0.20 <0.20 <1.0 <0.20 <0.20
bromodichioromethane <0.10 (0.10 <0.10 <0.50 <0.10 <0.10
fluorotrichloro,nethane (2.0 <2.0 <2.0 <10 <2.0 <2.0
dichlorodi.fluoroinethane <1.81 <1.81 <1.81 <9.0 <1.81 <1.81
chlorodlbromoinethar,e <0.09 <0.09 <0.09 <0.45 <0.09 <0.09
tetrachloroethene <0.03 <0.03 0.7! <0.15 0.4! <0.03
trichioroethene <0.12 <0.12 <0.12 <0.60 <0.12 <0.12
vinyl chloride <0.18 <0.18 <0.18 <0.90 <0.18 <0.18



ECOLOGY AND ENvIR0NMENrS, INC.
ANALYT ICAL SERVICES CENTER

RESULTS OF WATER ANALYSIS FOR
PURGEABLE 1-tALOCARBON C[t-IPOUNDS BY GC

(all results li-i ug!L)

E & E Lab.
No. 86— 9080 9081 9082* 9083 9084" 9085

Sample
Ccmpouid Identity 01—4061 01—4062 01-4063 01—4064 01—4065 01-4066

carbon tetrhloride

1,2—dichioroethane

1,1,1—trichioroethane

1,1—dichloroethane

1,1,2—triehloroethane

1,1,2,2—tetrhloroethane
chloroethane

2—chloroethylvinyl ether
chloroform

1,1—dichloroethene

trais—1,2—dichloroethene

1,2—dichloropropane

trans—1,3—dichloropropene

cia—1,3—dichloropropene
methylene chloride

chloromethane

bromciiethane

bromoforin

bromodichloroinethane

fluorotrichioromethane

dichlorocjifluoromethane

chiorodibromomethane

tetrachioroethene

trichioroethene

vinyl chloride

<0.12

<0.03

<0.03

<0.07

<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20

<0.25

<0.08

<1.18

<0.20

<0.10

<2.0

<1.81

<0.09

<0.03

<0.12

<0.18

<0.12

<0.03

<0.03

<0.07

<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34
<0.20

<0.25

<0.08

<1.18

<0.20

<0.10

<2.0

<1.81

<0.09

<0.03

<0.12

<0.18

<0.12
<0.03
<0.03

<0.07

<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20

<0.25

<0.08

<1.18

<0.20

<0.10

<2.0

<1.81

<0.09

<0.03

<0.12

<0.18

<0.12
<0.03
<0.03

<0.07

<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20

<0.25

<0.08

<1.18

<0.20

<0.10

<2.0

<1.81

<0.09

<0.03

<0.12

<0.18

<0.12
<0.03
<0.03

<0.07

<0.02

<0.03

<0.52

<0.13

<0.05

<0.1)

<0.10

<0.04

<0.34

<0.20

<0.25

<0.08

<1.18

<0.20

<0.10

<2.0

<1.81

<0.09

<0.03

<0.12

<0.18

<0.12
<0.03
<0.03

<0.07

<0.02

<0.03

<0.52

<0.13

<0.05

<0.13

<0.10

<0.04

<0.34

<0.20

<0.25

<0.08

<1.18

<0.20

<0.10

<2.0

<1.81

<0.09

<0.03

<0.12

<0.18

**Somple confirmed — results negative.

rcid j'
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ECOLOGY AND ENVIR04ENT'S, INC.

ANALYTICAL SERVICES CENTER

i5 Z37 I

RESULTS OF WATER ANALYSIS FOR
PURASLE HALOCARBON CUfIPOWOS BY CC

(eli. results in ugh)

H-90
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E & C Lab.
No. 86— 9086 9087 9095

Sample
Ccmpot.nd Identity OF—4068 DFI-4071 OF—4072

carbon tetrmhloride
1,2—dichioroethane
1,1,1—trichioroethane
1,1-dichioroethane
1,1,2-trichioroethane
l,1,2,2—tetrahloroethane
chloroethane
2-chioroethylvinyl ether
chloroform
1,1—dichioroethene
trmie—1,2—dichlaroethene

1,2—dichiaropropane
trais—1,3—dichloropropene
cie-1,3—dichloropropene
methylene chloride
chioromethane
branomethane
bromOform
bromodichloramethane
flu.rotrichioromethane
dichlorodifltt,rooethane
ch].oradibromnethane
tetrhloroethene
trichloroethene
vinyl chloride

<0.12

<0.03

<0.03
<0.07
<0.02
<0.03
<0.52
<0.13
<0.05
<0.13
<0.10

<0.04
<0.34
(0.20
<0.25
<0.08
<1.18
(0.20
<0.10
<2.0
(1.81
<0.09
<0.03
<0.12
<0.18

<0.12

<0.03

<0.03
<0.07
<0.02

<0.03
<0.52
<0.13
<0.05
<0.13
<0.10

<0.04
<0.34
<0.20
<0.25
(0.08
<1.18
<0.20
<0.10
<2.0
<1.81
(0.09
<0.03
<0.12
(0.18

<0.12

<0.03

<0.03
<0.07
<0.02

<0.03
<0.52
<0.13
<0.05
<0.13
<0.10

<0.04

<0.34
(0.20
(0.25
<0.08
<1.18
<0.20
<0.10
<2.0
<1.81
<0.09
<0.03
<0.12
<0.18

.
.
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ECOLOGY AND ENVIRONM[NTS, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR PRIORITY POLLUTANT

ACID EXRAC1ABLE COMPOUNDS BY GC/MS

(all results in ug/L)

U—4326. 7

Compound

E & C Lab.
No. 86— 9080 908! 9082 9083 9084

Sample
Identity DF—4061 DF—4062 DF—4063 DF—4064 DF—L4065

phenol
2—chlorophenol
2—nitrophenol
2,4—dimethyiphenol
2,4—dichiorophenol
4—chloro—3-methylphenol
2,4,6—trichlorophenol
2,4—dinitrophenol
4—nitrophenol
4,6—dinitro—2-methylphenol
pentachlorophenol

<10

<10

<10

<10

<10

<10

<10
<30
<10
<30

<30

<10

<10

<10

<10

<tO

<10

<10

<30

<ID
<30

<30

<10

<10

<10
<10

<10

<10

<10

<30

<10

<30

<30

<10

<10

<10

<10

<10

<10

<10

<30

<10

<30

<30

<10

<10

<10

<10

<ID
<10

<10

<30

<10

<30

<30

reycied ar
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ECOLOGY AND ENVIRONMENT 'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS O1 WATER ANALYSIS FOR PRIORITY POLLUIANT

ACID EXTRACTABLE COMPOUNDS BY GCJHS

15 239
I

(all results in ugh)

U—4fl6.8

Conpound

E & E Lab.
No. 86— 9085 9086 9087

Method
Blank

Sample
Identity OF—4066 0f—4068 OF—AOl 1

phenol
2-chlorophenol
2—nltrophenol
2,4—dimethyiphenol
2,4—dichiorophenol
4-chIoro—3-uethy1phenoI

2,4,6—trichlorophenol
2,4—dinitrophenol

4-nitrophenol
4,6-.dinitro-2-nethylpheno1
pentachiorophenol

<10
<10
<10
<10

<10
<10
<10
<30

<10

<30

<30

<10
<10
<10
<10
<10
<10
<10

<30
<10
<30

<30

<10
<10

<10
<10

<10
<10
<10
<30
<10
<30

<30

<10
<10
<10
<10

<10
<10
<10
<30
<10
<30

<30

I

I

I
U

U

I
I
[
[
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ECOLOGY AND ENVIRONMENI 'S, INC.

ANALYTICAL SERVICES CENTER
RESULIS OF WAlER ANALYSIS FOR PRIORIIY POLLUIANI

BASE/NEUTRAL EXIRACIABLE COMPOUNDS BY 11/MS

(all results in ug/L)

Coripound

E & E Lab.
No. 86— 9080 9081 9082 9083 9084

Sample
Identity 01—4061 DV—4062 D1—40613 DF—4064 DF-4065

bis(2—chloroethyl)ether <10 <10 <10 <10 <10

1,3—dichlorobenzene <10 <10 <10 <10 <10

1,4.-dichlorobenzene <10 <10 <ID <10 <10

1,2—dichlorobenzene <10 <10 <10 <10 <10

bls(2—chlorolsopropyl)ether <10 <10 <10 <10 <10

N-nitrosodipropylamine <10 <10 <10 <10 <10
hexachioroethane <10 <10 <10 <10 <10
nitrobenzene <10 <10 <10 <10 <10

isophorone <10 <10 <10 <10 <10

bis(2—chloroethoxy)methane <10 <10 <10 <10 <ID

1,2,4—trichlorobenzene <10 <10 <10 <10 <ID

naphthalene <10 <10 <10 <10 <10
hexachiorobutadiene <10 <10 <10 <10 <10

hexachlorocyclopentadiene <10 <10 <10 <10 <10

2—chloronaphthalene <10 <10 <10 <10 <10

dimethyl phthalate <10 <10 <10 <10 <10

acenaphthylene <10 <10 <10 <10 <10

fluorene <10 <10 <10 <10 <10

acenaphthene <10 <10 <10 <10 <10

2,4—dinitrotoluene <10 <10 <10 <10 <10

2,6—dinitrotoluene <10 <10 <10 <10 <10

diethylphthalate <10 <10 <10 <10 <10

4—chiorophenyl phenyl ether <10 <10 <10 <10 <10
N—nitrosodiphenylamine <10 <10 <10 <10 <JO

4—bromophenyl phenyl ether <10 <10 <10 <10 <10
hexachlorobenzene <10 <10 <10 <10 <10

phenanthrene <10 <10 <10 <10 <10

anthracene <10 <10 <10 <10 <ID

di—n—butyl phthalate 12 <10k <10* <10*
fluoranthene <10 <10 <10 <10 <ID

benzithne <50 <50 <50 <50 <50

pyrene <10 <10 <10 <10 <10
butyl benzyl phthalate <10 <10 <10 <10 <10

3,3'—dichlorobenzidine <30 <30 <30 <30 <30
benzo(a)anthracene <10 <10 <10 <10 <JO

bis(2—ethylhexyl)phthalate <10 <10 <10 <tO <10
chry5ene <10 <10 <10 <ID <10
di—n—octyl phthalate <10 <10 <10 <10 <10

benzo(b)fluoranthene <10 <10 <10 <10 <10
benzo(k)fluoranthene <10 <10 <10 <10 <10

benzo(a)pyrene <10 <10 <10 <10 <10

indeno(1,2,3—cd)pyrene <10 <10 <ID <10 <10

dLibenzo(a,h)anthracene <10 <10 <10 <10 <10

benzo(ghi)perylene <10 <10 <10 <10 <10

*Compound present below measurable detection limit.

ièC\doap
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Compound

C & C Lab.
No. 86— 9085 9086 9087

Method
Blank

Sample
Identity OF—4066 Cf -4068 DF—4071

bis(2-chloroethyl)ether <10 <10 <10 <10 -
1,3-.dichlorobenzene <10 <10 <10 <10

1,4—dichlorobenzene <10 <10 <10 <10

1,2—dichlorobenzene <10 <10 <10 <10
bis(2—chloroisopropyl)ether <10 <10 <10 <10

N—nitrosodipropylamine (10 <10 <10 <10

hexachioroetharie <10 <10 <10 <10

ni.trobenzene <10 <10 <10 <10
isophorone <10 <10 <10 <10
bis(2-chloroethoxy)methane <10 <10 <10 <10

1,2,4—trichlorobenzene <10 <10 <10 <10

naphthalene <10 <10 <10 <10
hexachiorobutadiene <10 <10 <10 <ID
hexachiorocyclopentadiene <10 <10 <10 <10

2-chloronaphthalene <10 <10 <10 <tO

dimethyl phthalate <tO <10 <10 <10

- acenaphthylene <10 <10 <10 <10
fluorene <10 <10 <10 <10
acenaphthene <ID <10 (10 <10

2,4—dinitrotoluene <10 <10 <10 <10

2,6—dinltrotoluene <10 <10 <10 <10

diethylphthaiate <10 (10 <10 <10

4—chiorophenyl phenyl ether <10 <10 <10 <10

N—nitrosodiphenylamine <10 <10 <10 <10

4—bromophenyl phenyl ether <10 <10 <10 <tO

hexachlorobenzene <10 <10 <10 <10

phenanthrene <10 <10 <10 <10

anthracene <10 <10 <ID <ID

di—n-butyl phthalate 10 <10* tO <10*
fluoranthene <10 <10 (10 <10
benz idine <50 <50 <50 <50

pyrene <10 <10 <10 <10

butyl benzyl phthalate <10 <10 <10 <10

3,3'—dichlorobenzidine <30 <30 <30 <30
benzo(a)anthracene <10 <10 <10 <10

bis(2-ethylhexyl)phthalate (10 <10 <10 <10

chrysene <10 <10 <10 <ID
di—n—octyl phthalate <10 <10 <10 <10

benzo(b)fluoranthene <10 <10 <10 <10
benzo(k)fluoranthene <10 <10 <10 <IC
benzo(a)pyrene <10 <ID <10 <10

indeno(1,2,3-cd)pyrene <10 <10 <10 <10

dibenzo(a,h)anthracene <10 <10 <10 <10

benzo(ghi)perylene <10 <10 <10 <10

Compound present below measurable detection limit.

H-94
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR PRIORITY POLLUTANT

BASE/NEUTRAL EXTRACTABLE COMPOUNDS BY CC/MS

(all results In ugh)
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR

PHENOLS BY GC

(all results in ug/L)

U—4326.1 I

I
I

Compound

E&ELab.
No. 86— Blank 9O8O 9081 9082 9083

Sample
Identity 10/27/86 DF—4061 DF-4062 DF—4063 DF—4064

phenol

2—chlorophenol

I 2-nitrophenol

2,4—dimethyiphenol
2,4—dichlorophenol

I 4—chloro—3—methylphenol

2,4,6.trichlorophenol
2,4—dinitrophenol

, 4—nitrophenol
4,6-dinitro—2—methylphenol
pentachlorophenol

<0.14

<0.31

<0.45
<0.32
<0.39
<0.36
<0.64

<13
<2.8

<16
<7.4

<5.0

<5.0

<5.0
<5.0
<5.0

<5.0
<5.0

<13
<5.0

<16

(7.4

<5.0

<5.0

<5.0
<5.0

<5.0

<5.0
<5.0

<13

<5.0

<16

<7.4

<5.0

<5.0

<5.0
<5.0

<5.0

<5.0
<5.0

<13
<5.0

<16

<7.4

<5.0

<5.0

<5.0
<5.0

<5.0

<5.0
<5.0

<13
<5.0

<16

<7.4

*5agnpl confirmed — results negative.

NOTE: elevated detection limits due to matrix interferences.

H- 95



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR

PHENOLS BY CC

(all results in ug/L)

Z'
I

U—4326.12

I
E&ELab.
No. 86— 9084 9085 9086 9087

Sanpie
Identity DF-4065 DF-4066 OF-4068 DF—4071

4,6-dinitro—2-inethylphenol

<5.0
<5.0
<5.0
<5.0
(5.0
<5.0
(5.0

<13
<5.0

(16
(7.4

<5.0
<5.0
(5.0
<5.0
<5.0
<5.0
(5.0

<13

<5.0
(16
(7.4

<5.0
<5.0
<5.0
<5.0
(5.0
<5.0
(5.0

(13
(5.0

<16
<7•4

<5.0
<5.0
<5.0
<5.0
<5.0
<5.0
<5.0

<13
<5.0

<16
<7.4

I
I
I
I

NOTEZ Elevated detection limits due to matrix interferences.
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ecology and environment, inc.
International Speciahsts in the En',rooment

LABORATORY REPORT

RICHARDS—CEBAtJER AIR FORCE BASE

Job No.: U—4326 RE: DF-4000

Sanpie Date: 10/21/86 P.O. No.

Date Received: 10/22/86 Sampled By: E & E, Inc.

Sahple Type: Water Delivered By: Federal Express

E & E Lab. No. 86— 9079 9080 9081 9082 9083 9084

Customer No. DF—4060 DF—4061 DF—4062 DF-4065 DF-4064 DF-4065

Semple Identity

Results in: mg/L unless noted

Petroleum

Hydrocarbons

Total Dissolved
Solids

<1

540

<1

380

<1

940

<1

430

<1

650

(1

510

Analytical References:

"Methods for the Chemical Analysis of Water and Wastes," EPA—600/4—79—02O, March 1983.

Supervising Analyst: __________________

Date: j / c/

V C
H-97
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ecology azid environment, inc.
Internasonaê Specialiste in the Environm.nt

LABORATORY REPORT

FOR

Is ziis I

J
I

RICHAIDS-GEBAUER AIR FORCE BASE

1.1—4326.14 I
iob No.: U-4326 RE: DF—4000

Sauple Date: 10/21/86 P.O. No.:

Date Received: 10/22/86 Saupled By: E & E, Inc.

Sauple Type: Water Delivered By: Federal Express

E & E Lab. No. 86— 9085 9086 9087 9088 9089

Customer No. DF—4066 01—4068 01—4071 01-4806 01-4072

Sample Identity

Resulta in: mg/L unless noted

Petroleun
Hydrocarbons

Total Dissolved
Solids

<1

290

<1

390

<I

400

<1

NR

<1

NR •

NR: Not requested.

I
I
I
I
I

I
I
I
.1

I
Analytical References:

0Methods for the Chemical Analysis of Water and Wastes," EPA—600/4—79—020, March 1983.

Supervising Analyst: 42çt1 ,4/i.A)/k
Date: )1LL/?t.iLM>), /9',;

H.-98
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSES

FI] PRIORITY POLLUTANT METALS

(all results in mg/L)

U—4326. 15

E & E Lab.
No. 86— 9080 9081 9082 9083 9084

Sample
Identity DF-4061 DF—4062 DF—4063 DF—4064 DF—4065

Antimony <0.15 <0.15 <0.15 <0.15 <0.15

Arsenic <0.005 (0.005 <0.005 <0.005 <0.005

Berylliun <0.01 <0.01 <0.01 <0.01 <0.01

Cadmiun <0.01 <0.01 <0.01 <0.01 <0.01

romiun <0.05 <0.05 <0.05 <0.05 <0.05

Copper <0.02 <0.02 <0.02 <0.02 <0.02

Lead 0.008 0.005 0.005 0.008 <0.005

rcury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002

Nickel <o.i <0.1 <0.1 <0.1 <0.1

Seleniun <0.005 <0.005 <0.005 <0.005 <0.005

Silver <0.04 <0.04 <0.04 <0.04 <0.04

Thalliun <0.005 <0.005 <0.005 <0.005 <0.005

Zinc <0.05 <0.05 0.062 <0.05 <0.05

H- 99
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ECOLOGY AND ENVIR0}4ENT'S, INC.
ANALYTICAL SERVICES CENTER

RESULTS OF WATER ANALYSES
F00 PRIORITY POLLUTANT METALS

(all resulte in mg/L)

- U—4326.16

•

£ & E Lab.
No. 86— 9085 9086 9087 Blamk

Sample
Identity DF—4066 DF-4O68 DF—4071

Pntimany <0.15 <0.15 <0.15 <0.15 ,

Areenic (0.005 <0.005 <0.005 (0.005

Berylliun (0.01 <0.01 <0.01 <0.01

Cadiniun <0.01 <0.01. (0.01 <0.01

thramiun <0.05 <0.05 (0.05 <0.05

Copper . (0.02 <0.02 <0.02 <0.02

Lead 0.006 <0.005 (0.005 <0.005

trcury <0.0002 (0.0002 <0.0002 NA

Nickel <0.1 <0.1 <0.1 <0.1

Seleniun <0.005 <0.005 <0.005 <0.005

Silver <0.04 <0.04 <0.04 <0.04

Thalliun <0.005 <0.005 <0.005 <0.005

Zinc <0.05 <0.05 <0.05 <0.05

NA: Not applicable

H-100
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WALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
F( SPIKED WATER S11PLES

U—4 326. 17

Compouid

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

E & E
Laboratory
Pk. 86—

9085

OriginalVal Asnou,t
Added

Pfnount
Determined

Percent
Recovery

89

86

87

(ugh)

<0.40 10 8.9

<0.40 10 8.6

<0.30 10 8.7

benzene

toluene

ethyl benzene

<0.20

<0.20

<0.20

10

10

10

8.3

8.6

8.6

83

86

86

ecvc,d p3pr
H- 101



UUALITY CONTROL FOR ACCIRACY: PERCENT RECOVERY
FOR SPIKED WATER SPiIPLES

15 249
I

I
U—4326.18 I

I

I
I
I

I

[

H-102

Compoud

EkE:
Laboratory

Pb. 86—

Original
Value

,not.nt
Added

knotnt
Determined

Percent
Recovery(ug/L)

1,2—dichi.oroethane
1,1—di.chloraethane
chloraethane
methylene chloride
ettloromethane
bruuanethane
brognodichloromethane
trichloroethene

9083

9083

9083
9083

9083

9083

9083
9083

<0.03
<0.07
<0.52
<0.25
<0.08
<1.18
<0.10
<0.12

10.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0

9.42
10.6
8.57
8.36

12.8
11.8
9.75
8.94

94.2
106
85.7
83.6

128

118
97.5
89.4

I
I
I



QUALITY CONTROL FOR ACCURACY: PERCENI
RECOVERY OF SURROGATE SPIKES

Amount Miount
Added Determined

E&E
Laboratory

.

Percent
Compound No. 86— (uq&) Recovery

Nitrobenzene—D5 9080
-9081
9082
9083
9084
9085
9086
9087

100
100
100
100
100
100
100
100

97
92
77
88
89
83
58
49

97
92
77
88
89
83
58
49

2-Fluorobiphenyl 9080
9081
9082
9083
9084
9085
9086
9087

lOU
100
100
100
100
100
100
lOU

80
91
76
88
85
88
71

68

80
91
76
88
85
88
71

68

Terphenyl—D14 9080
9081
9082
9083
9084
9085
9086
9087

100
100

100
100
100
100
100
100

89
98
71

115
82
98
90
96

89

98
71

115
82
98
90
96

These recoveries are acceptable to EPA Contract Lab Program (CLP) guide-
lines.

H—103
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QUALITY CONTROL FOR ACCURACY: PERCENT
RECOVERY OF SURROGATE SPIKES

U—4326. 20

niount
Added

Amount
Determined

Conpound

E &E
Laboratory
No. 86-

Percent

Recovery(ug.&)

Aenoj-D5 9080 200 76 38
9081 200 66 33
9082 200 58 29
9083 200 34 Ii
9084 200 51 25.5
91)85 200 62 31
9086 200 47 23.5
9087 200 74 37

2-Fluorophenol 9080 200 102 51
9081 200 116 58
9082 200 98 49
9083 200 76 38
9084 200 80 40
9085 200 108 54
9086 200 72 36
9087 200 98 49

2,4,6—Tribratnophenol 9080 200 211 106
9081 200 127 63.5
9082 200 136 68
9083 200 63 31.5
9084 200 116 58
9085 200 120 60
9086 200 119 59.5
9087 200 135 67.5

These recoveries are acceptable to (PA Contract Lab Program (CLP) guide-
lines.

C

H-104



QUALITY CONTROL FOR ACCURACY:
PERCENE RECOVERY-.-EPA QUALITY ASSURANCE MATERIALS

U—A 326. 21

Lt

Compound

True Value

(ug/L)

mount
Determined

(uq,t)

Percent

Recovery

2chlorophenol 100 66 66

2—nitrophenol 100 70 70

phenol 100 30 30

2,4—dimethylphenol 100 65 65

2,4—dichiorophenol 100 75 75

2,4,6—trichiorophenol 100 82 82

4-chloro—3—methylphenol 100 76 76

2-methyl—4,6-dinitrophenol 100 81 81

pentachlorophenol 100 66 66

4—nitrophenol tOO <10* <10*

*CojUn present below measurable detection limits.

These results are acceptable to EPA Guidelines.

H-105



QUALITY CONTROL FOR SPIKED
PHENOL ANALYSIS

Is Zj3
I

J
I
I

E & E Lab. No. 86—

9087

(ug/L)

%

Recovery
Original
Analysis

Amount
Spiked

Amount -
Determfned

<5.0

<5.0

<5.0

<5.0

<5.0

(5.0

<5.0

<13

<5.0

<16

<7.4

40

40

40

40

40

40

40

40

40

40

40

11

23

25

23

25

24

31

28

14

30

32

28

58

63

58

63

60*

78

70

35

75

80

This recovery Is outside the laboratory control limit (67%). SInce all spiking compounds are In
the same solution, the sample matrix is assumed to be the cause. Results en Page H—lOS demon-
strate E & E ability to generate acceptable data.

1.1—4326.22

I
I
I
I

I
1

I
I
I

H-106 I
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QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED WATER SAI.PLES

U—4326 .23

Original
Value

Amount
Added

Amount
Determined

E &E
Laboratory Percent

Parameter No. 86— (mg/L) Recovery

Petroleum Hydrocarbon DI Water —— 8.7 6.8 78.2

Lead 9087 <0.005 0.05 0.05 100

Thallium 9087 <0.005 0.05 0.029 58.0*

Arsenic 9087 <0.005 0.04 0.034 85

Mercury 9086 <0.0002 0.004 0.004 100

*Outside control limits (75—125%). Sample matrix is suspected as the cause.

H—107



15 2s5

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF WATER SAMPLES

U—4326 .24

Paraneter

E & C
Laboratory
No. 86—

(mg/I)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

Total Dissolved Solids 9087 400 400 0

AntImony 9087 <0.15 <0.15 ——

Arsenic 9087 <0.005 <0.005 —

BeryliJus 9087 <0.01 <0.01 —

Cadmiun 9087 <0.01 <0.01 —

Chruiun 9087 <0.05 <0.05 —

Copper 9087 <0.02 <0.02 —

Lead 9087 <0.005 <0.005 —

Mercury 9086 <0.0002 <0 .0002 —

Nickel 9087 <0.1 <0.1 ——

Seleniun 9087 <0.005 <0.025 ——

Silver 9087 <0.04 <0.04 —

Thalliun 9087 <0.005 <01 —

ZInc 9087 <0.05 <0.05 —

.

H- 108

0



REMIT TO:
Laboratory Services Division Park West Two
5350 Campbells Run Road Citf Mine Road
Pittsburgh, PA 15205 Pittsburgh, PA 15275

________ CORPOR.ATICN 412-788-1080

r' ''rIi m.J3

I
dL ''; it:t r i'F'1fl-.: ii

CLIE)T NAflE: ECOLOCY & ENVIROflEflT, INC. 1U CLIENT 3:
ADDRESS: 4285 6ENESEE STREET

8UFFALO, NI 14225 VENDOR NO:

REPORT DATE: 11/13/86 WORK ORDER HO: 55830

ATTENTION: S. KATHY SYRACUSE DATE RELEIVED: 1O/27/

SANPLE 1DEIITIFICATICN NUS SALE ND RESULTS UNITS

9080 10/21 16101696

l340 ION CHRU}IATOGRAPHY SCAN

4850 Flouride (F) b XC 1.0 L/l
14652 Chloride (C!) b IC 4.3

4854 Nitrite (N02) b Ic 0.10 r/1
14656 Phosphate (P04) b IC L20
11858 Nitrate (P103) b9 IC 2.2 m/l
860 Broide (Br) b XC (2.1
11862 Sulfate (504) b9 IC 61

9061 10121 101o7?
14340 ION CHRONATOBRAPHY SCAN

11850 Flour;de (F) b9 IC 2.7

11852 Chloride (Cl) b IC 47
14654 Nitrite 9402) b IC 1.0
4856 Phohate (P04) b IC 10.20
14852 Nitrate (P403) b IC C

4660 Bromide (Br) b IC 0.25 rgIl

14862 SulFate (504) 5 IC 2C

9082 10/21 16101700

14340 ION CHRUNATODRAPHY SCAN

4850 Flouride (F) b IC 0.79
14852 Chloride (Cl) b IC 22 rtfi

14854 Nitrite (N02) h IC 1.0 4/l
14656 Pho5Fhate (P04) b IC (0.20
14858 Nitrate 9103) b IC 6.7
14660 Bromide (Br) b IC C).i

11862 Sulfate (504) b XC 110

7083 13121 t01701
4340 ION CHROP4ATUDRAPHI SCAN

11850 Flouride (F) 5 1C 3.2

PAOE Nfl:

H-log

0 A Halliburton Company CLIENT ORIGINAL



REMIT TO:
Laboratory Services Division Park West Two
5350 Campbells Run Road Cliff Mine Road
Pittsburgh. PA 15205 Pittsburgh. PA 1527

________ CORPCRATION 412-788-1080

1525';
J
I

CLIENT NANEI ECW.08Y & ENVTROUUENT, INC. 1U9 CLIENT NH C70q02

ADDRESS: 4285 ENESEE STREET

BUFFALOs NT 14225 VE11!IW U3: 05536100

REPORT DATE1 11/13/86 U0R. ORDER no: 55C30

•ATTENTICN: flS. XATBT SYPAUSE DAM RECEIVED:

SAIIPLE IDENTIFICATION NtiS SAflPLE NO RESULTS UNITS I
9083 10/21 16101701 — CONTINUED

11852 Chloride (Cl) hi IC 22

11854 Nitrite (1102) b9 IC (1.0 iI1
11856 P1osp!iate (P04) b IC 0.20

11858 Nitrate (1103) b! IC 0.24

11860 Broide (Br) ba IC
11862 Sulfate (504) bi IC 60

9004 10121 16(01702
11340 ION DIR0flATCRAPHT SCM

I50 Flour id (F) b9 IC Mit
11852 Chloride (Cl) b IC 41

11854 Nitrite (1102) b3 IC ( 0.40
11856 Phosehate (P84) b IC ( 0.20 /l
11858 Nitrate (1103) be IC 0.60

14860 Bromide (Br) be IC 0.24

11862 Sultate (504) be IC 91

9085 10/21 16101703
11340 IOU CRRUNATCORAPIIY SCAN

11850 Fluoride (F) be IC 0.64 111052 Chloride (Cl) bi IC 4.6 M/T
11854 NItrite (1102) be IC ( 0.10
11856 Pho5phate (P04) be IC C 0.20

11858 Nitrate (11113) be IC ( 0.10

11860 Bromide (Br) be IC C 0.10

11962 Sulfate (504) be IC I
9006 10/21 16101704

11340 ION C1RCNAT08RAP1IT SCAN —

11850 Fluoride (F) be IC 0.75
11852 Chloride CCI) be IC 2
11854 Nitrite (1132) be IC (.3 i't/l
14856 Phosphate (P04) be IC C 0.20

DIf Sm.Lfl53.. flu. 4 —

H- 110

0 A Halliburton Company CLtENT OIUGItIAL



1_NUE____ CCRPCR.ATICN

I

CLIENT NAflE:

ADDRESS

NI t. Y 9 I 3
ECOLOGY & EllrRcmENT,

428 OENESEE STREET

UFFALOI NT

SAfl}'LE IDENTIFICATION

9086

1OC ?fltrte (N03) b IC
186O Bromide (Br) bi IC
i1862 Sulfate (504) b IC

P.0.N0:

10/21

Laboratory Services Division
5350 Campbells Run Road
Pittsburgh. PA 15205

NUS SA1PLE NO RESULTS UNITS

16101704 - CONT1JUED
2.4

< 0.1
35

2.7

ATTENTION: ifS. KATHY SYRACUSE

412-788-1080

IS

U...' ('I IftJJ ,L.E?fl O:

WORK OthER flO:

CATh ECEP!EB:

9087
W340 ION CHRUNATOORAPHI SCAN

W850 Flour ide (F) b IC
14552 Chloruie (Cl> b IC

14854 Nitrite (N02) b JC

14556 Pho5Phate (P114) b IC

0.74 La/i
32

1.0

REMIT TO:
Park West Two
Cliff Mine Road
Pittsburgh, PA 15275

REPORT DATE: 11/13/66 55830

10/21 16101705

0.1 aIl
28 ft

'4E 3
H-ill

0 A Halliburton Company CLIENT ORIGINAL

INC.

14225

W858 Nitrate (N03) b9 IC
14560 Broilde (Br) b IC
11862 Sulfate (504) b9 IC

24401

Rviewed'1Approve1 JflC

V..'
m/l
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MEMORANPUM J
I

TO: Paul Kopsick

i
FROM: Gary Hahn)/1/t.5

DATE: December 1, 1986

SUBJECT: Richards-Gebauer AFB Report

REV: U-4351

CC: QA/QC File
[

Attached Is the laboratory report of the analysis conducted on one
sample received at the Analytical Services Center on October 24,
1985. Analysis was performed according to the procedures set forth in
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,"
SW-845, Second Edition, U.S. EPA, 1982.

All samples on which this report is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise
Instructed by the client. If additional storage of samples Is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples Is authorized by the client.

GH/dr
Enclosure

H- 112



SAMPLE IDENTIFICATION
CROSS—REFERENCE

Laboratory
Number 86—

Field
Number

Field
Location

9236 DF—4077 SLFSEEP2

H-113

U—4351



ecology and environment, Inc.
ntematIona Soeciabst in the Enwonment

LABORATORY REPORT

Is 2G1 I

4
FUR

I

U—4351.1

I
Job No.: U-4351 RE: OF-4000

Satple Date: 10/23/86 P.C. No.:

Date Received: 10/24/86 Snpled By: E & E, Inc.

Sample Type: Soil Delivered By: Fedea.l Express

E & E Lab. No. 86— 9236

Customer No• DF—4077

Sample Identity .

Results tn: mg/kg as received unless noted

Patroleun Hydro-
carbons

Solids, S

16

65

Analytical References:

"Test Methods for Evaluating Solid
Edition, U.S. EPA, 1982.

RICHARDS-GEBAUEX AIR F0RI BASE

I
I
I
I
I

I
I
I
[
F

F
Waste, Physical/Chamical Methods," SW-846, Second

Supervising Analyst: jJLtt1 f'fi,ti /A7_
Date: Q,1i ii"'ki / '1T1_,

H-114



QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

U—4351 .2

l "e•'-

Paraneter

E & E
Laboratory
No. 86—
9236

(mg/kg)
Relative
Percent

Difference
(RPD)

Original
Analysi3

Replicate
Analysis

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4-dichlorobenzene

benzene

total xylenes

toluene

ethyl benzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

--
-—

--
--
--
--
--
—-

H- 115



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

IS 263 I

U—4351 .3

Original
Value

Amount Amount
Added I Determined

Paraneter

E&E
Laboratory
No. 86—

Percent
Recovery(mg/kg)

Petroleun Hydrocarbona 9236 16 160 180 102

H-116

I

I

I

L

(

L



1..) 4

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

U-4351 .4

(o'o

E & E
Relative
Percent

Laboratory Original Replicate Dirference
Parneter No. 86— Analysis Analysis (RPD)

Solids 9245* 72 72 0

*Thjg represents 10% QC. This is not one of your samples, but was analyzed in the
sane batch as your samples.

11-117
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALY TI CAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY CC

(all results in mg/kg as received)

Compound

£ & E Lab.
No. 86— Blank 9236

Snple
Identity 10/28/86 DF—4077

chlorobenzene

1,2—dichlorobenzene

1,3—dichioroberizene

1,4—dichlorobenzene

benzene

total xylenes

tolUene

ethylbenzene

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<i.O

H- 119

U-4351 .6



ECOLOCY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURCEABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

15 2G" I

H-120

U—4351.7
I

_______ I
_______ I

I

(

E & E Lab.
No. 86— Blank 9236

Sanpie
Compouid Identity 11/4/86 DF-4077

carbon tetrachloride

1,2-dichioroethane

1,i,1—trichloroethane

1,1—dichloroethane

1,1 ,2—trichloroethane
1,1,2,2—tetrachioroethane
chioroethane
2-chioroethylvinyl ether
chloroform
1 ,1—dichloroethene

trans.1,2-dichloroethene
1,2-dichioropropane
trans-i ,3-dichloropropene

cia—i ,3—dichloropropene
methylene chloride
chioranethane
brananethane
bromoform
branodichloromethane
fluorotrichioromethane
dichlorodifluoroinethane
chlorodibromuuethane
tetrachloroethene
trichloroethene
vinyl chloride

(1.0

<1.0

<1.0

<1.0

<1.0
(1.0
<1 .0
<1.0
<1.0
(1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0
<1.0
<1.0
<1.0
<1.0
ci .0
<1.0

<1.0
<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
(1.0
<l.a
<1.0
<1 .0
<1.0
<1.0
<1.0

,



REF:

CC:

U -4350

lie QA/QC File

Attached is the laboratory report of the analysis conducted on five
samples received at the Analytical Services Center on October 24,
1986. Analysis was performed according to the procedures set forth in
"Methods for the Chemical Analysis of Water and Wastes," EPA-600/
4—79—020, March 1983 and "Methods for Organic Chemical Analysis of

Municipal and Industrial Wastewater," EPA-60014-82-057, July 1982.

All samples on which thi
for a period of 30 days
instructed by the client

requested by the client,
per month will be charge
until destruction of the

GH /mb a

s report i
from the d

If addi

a storage
d for each
samples is

s based will be retained by E & E
ate of this report, unless otherwise
tional storage of samples is
fee of $1.00 per sample container

sample, with such charges accruing
authorized by the client.

Enclosure

.__—1 pi'
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MEMORANDUM

TO: Paul Kopsick

FROM: Gary Hahn

DATE: December 1, 1986

SUBJECT: Richards - Gebauer AFB Report



I

I
SA?cLE IDENIIFICA1ION

CROSS—REFERENCE

U—4350 I
I

____________ I
I

______________
I

I
_ ____ I

I

11-122

Laboratory
Number 86—

Field
Number

Field
Location

92.30 DF-4073 NEt! culvert

9231 CF-4074 NEt! downstream

9232 OF—4075 NELF upstream

9233 DF-4076 SLF SEEP 2

9234 DF—4078 VOA blank

I
I
I
II
I
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ECOLOGY AND ENVIRONKNPS, INC.

ANALYTICAL SERVICES CENIER
SULTS 0f WATER ANALYSIS FOR PRIORITY POLLUTANT

PURCEA8LE AROMATIC COMPOUNDS BY CC

I

(all results in ug/L)

U—4350.2

Coirpound

E & E Lab.
No. 86— Blank 9230 9231 9232 9233

SaTç le

Identity 10/27/86 DF—4073 DF—4074 Df—4O7 Df—4076

chiorobenzene

1,2-dichlorobenzene

1,3-dichlorobenzene

1,4—dlchlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<0.20

<0.40

<0.40

<0.30.

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

(0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

(0.30

<0.20

<1.0

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

I
I
I
I
I
I
I
I
I
I
I
I
I

I+-124
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WAlER ANALYSIS FOR PRIORITY POLLUTANI

PURGEABLE AROMA! IC COMPOUNDS BY GC

(all results in ug/L)

U—4350. 3

Compound

E & E Lab.
No. 86— 9234

Sample
Identity DF-4078

chlorobenzene

1,2—di.chlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethy lbenzene

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

1-1-125



EcOLOGY AND ENVIROMENI'S, INC.

ANALYTICAL SERVICES CENIER
RESULTS OF WATER ANALYSIS FOR

PURGEABLE HALOCARBON COMPOUNDS BY CC
(all results in ug/L)

15 2'?3 I

Con'pound

E & £ Lab.
No. 86— Blank 9230 9231 9232 9233 9234

Sanp le
Identity 10/29/86 OF—4073 DF—4074 DF4075 Df—4O76 DF—4078

carbon tetrachioride <0.12 <0.12 (0.12 <0.12 <0.12 <0.12

1,2-dichioroethane <0.03 <0.03 <0.03 <0.03 <0.03 <0.03

1,1,1—trichloroethane <0.03 <0.03 <0.03 <0.03 <0.03 <0.03.
1,1—dichloroethane <0.07 <0.07 <0.07 <0.07 <0.07 <0.07
1,1,2—trichloroethane <0.02 <0.02 <0.02 <0.02 <0.02 <0.02

t,l,2,2—tetrachloroethane <0.03 <0.03 <0.03 <0.03 <0.03 <0.03
chioroethane <0.52 <0.52 <0.52 <0.52 <0.52 <0.52
2—chioroethylvinyl ether <0.13 <0.13 <0.13 <0.13 <0.13 <0.13
chloroform <0.05 <0.05 <0.05 <0.05 <0.05 <0.05

1,1—dichloroethene <O.I3 <0.13 <0.13 <0.13 <0.13 <0.13
tranm—1,2—dichloroethene <0.10 <0.10 <0.10 <0.10 <0.10 <0.10

1,2-dichloropropane <0.04 <0.04 <0.04 <0.04 <0.04 <0.04
tranm—1,3-dichloropropene <0.34 <0.34 <0.34 <0.34 <0.34 <0.34

cia-l,3—dichloropropene <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
methylene chloride
chloromethane

0.78

<0.08

<0.25
<0.08

<0.25
<0.08

<0.25
<0.08

<0.25
<0.08

<0.25
<0.08

bromomethane <1.18 <1.18 <1.18 <1.18 <1.18 <1.18
broinoform <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
bromodichioromethane <0.10 <0.10 <0.10 <0.10 (0.10 <0.10
fluorotrichloromethane <2.0 <2.0 <2.0 <2.0 <2.0 <2.0

dichlorodifluoroinethane <1.81 <1.81 <1.81 <1.81 (1.81 <1.81

chlorodibromomethane <0.09 <0.09 <0.09 <0.09 <0.09 <0.09

tetrachioroethene <0.03 <0.03 <0.03 (0.03 <0.03 <0.03
trichicroethene <0.12 <0.12 <0.12 <0.12 <0.12 <0.12

vinyl chloride <0.18 <0.18 <0.18 <0.18 <0.18 <0.18

NOTE: Due to low level artifacts present in the methanol used for internal standard preparation, all
sanples have been blank subtracted. The actual value of the blank

r

r

U—43!'0.4

I
I
I
I
I
I
I
I
r

has been reported.
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ECOLOGY AND ENVIRONMENTS, INC.

ANALYTICAL SERVICES CENIER
RESULTS OF WATER ANALYSIS FOR PRIORITY POLLUTANT

ACID EXTRACTABLE COMPOUNDS BY GC,HS

(all results in ug/L)

U—4350.5

E & E Lab.
No. 86—

Sample
Identity

9230 9231 9232 9233
Method
Blank

DF—4073 DF—4074 DF—4G75 DF—4076

4,6—dinitro—2—methylphenol

<10

<10

<10

<10

<10

<10

<10

<30

<10

<30

<30

<10

<10

<10

<10

<10

<10

<TO

<30

<10

<30

<30

<10

<10

<10

<10

<10

<10

<10

<30

<10

<30

<30

<10

<TO

<10

<10

<10

<10

<10

<30

<10

<30

<30

<10

<10

<10

<10

<10

<10

<10

<30

<10

<30

<30

ce paper
H—127



Conpound

E & E Lab.
No. 86— 9230 9231 9232 9233

Method
Blank

Sairple

Identity Dr—4073 DE—4074 DF—4075 DF—4076

bis(2-chloroethyl)ether <10 <10 <10 <10 <10

1,3-dichlorobenzene <10 <10 <10 <10 <10

1,4-dichlorobenzene <10 <id <10 <10 <10

1,2—dichlorobenzene <IC <10 <10 <10 <10

bia(2—chloraisopropyl)ether <10 <10 <10 <10 <10

N-nitrasodlpropylamine <10 <10 <10
-

<10 <10

hexachioroethane <10 <10 <10 <10 <10

nitrobenzene <10 <10 <10 <10 <10

isophorone <10 <10 <10 <10 <10

bia(2-chloroethoxy)methane <10 <10 <10 <10 <10

1,2,4—trichlorobenzene <10 <10 <10 <10 <10

naphthalene <10 <10 <10 <10 <10

hexachlorobutadiene <10 <10 <10 <10 <ID

hexachlorocyclopentadiene <10 <10 <10 (10 <10

2-chloronaphthalene <10 <10 <IC <$0 <10

dlmethyl phthalate <10 <10 <10 <10 <10

acenaphthylene <10 <10 <10 <10 <10

rluorene <10 <10 <10 <10 <10

acenaphthene <10 <10 <10 <10 <10

2,4—dinitrotoluene <10 <10 <10 <10 <10

2,6—dinitratoluene <10 <10 <tO (10 <10

diethylphthalate <10 <10 <10 <10 <10

4—chiorophenyl phenyl ether <10 <10 <10 <ID <10

N—nitrosodiphenylamine <10 <10 <10 <10 <10

4—bronphenyl phenyl ether <10 <10 <10 <ID <10

hexachlorobenzene <10 <10 <10 <10 <10

phenanthrene <10 <10 <10 <10 <10

anthracene <10 <10 <10 <10 <ID

di—n—butyl phthalate ii 14 $4 16 13

fluoranthene <10 <10 <10 <IC <10

benzidine <50 <50 <50 450 <50

pyrene <10 <10 <10 <10 <10

butyl benzyl phthalate <10 <10 <10 <10 <ID

3,3'-dichlorobenzidine <30 <30 (30 <30 <30
benzo(a)anthracene <10 <10 <10 <10 <10

bis(2—ethylhexyl)phthalate <ID <$0 <tO <10 <10

chrysene <10 (10 <10 <10 <10

di—n—octyl phthalate <10 <10 <10 <10 <10

benzo(b)fluoranthene <10 <10 <10 <10 <10

benzo(k)fluoranthene <10 <10 <10 <10 <10

benzo(a)pyrene <10 <10 <10 <ID <10

indeno(1,2,3—cd)pyrene <10 <10 <10 <10 <10

dibenzo(a,h)anthracene <10 <10 <10 <10 <10

benzo(ghi)perylene <ID <10 <10 <10 <10

H-128
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR PRIORITY POLLUTANT IBASE/NEUTRAL EXTRACTABLE COMPOUNDS BY CC/NS

(aU results in ug/L)
U—4350.6
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I
I
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I
I
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ECOLOGY AND ENViRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WATER ANALYSIS FOR

PHENOLS BY GC

(all results in ugiL)

U—4350. 7

Compound

E & E Lab.
No. 86— Blank 9230 9231 9232 9233

Sample
Identity 10/29/86 DF—4073 DF—4074 DF—4075 DF—4376

phenol

2—chiorophenol

2—nitrophenol

2,4—dimethylphenol

2,4—dichlorophenol

4—chloro—3—methylphenol

2,4,6—trichlorophenol

2,4—dinitrophenol

4—nitrophenol

4,6—dinitro—2—methylphenol

pentachlorophenol

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<13

<5.0

<16

<7.4

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<13

<5.0

<16

<7.4

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<13

<5.0

<16

<7.4

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0
<13

<5.0

<16

<7.4

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<13

<5.0
<16

<7.4

€cd paper
H— 129



ecology and environment, Inc.
(.J' International Specialsts in the Environment

LABORATORY REPORT

FOR

I z'-' I

RICHARDS GEBALIER AIR FORCE BASE

3ob No.: 13—4350 RE: 01—4000

Satiple Date: 10/23/86 P.O. No.:

Date Received: 10/24/86 Snpled By: E & E, Inc.

Satple lype: Water Delivered By: Federal Express

E & C Lab. No. 86— 9230 9231 9232 9233

Customer No. 01-4073 01—4074 01—4075 01—4076

Sønple Identity

Results In: mg/I unless noted

Petioleun Hydrocarboni

Total Dissolved
Solids

a

<1

470

<1

250

<1

260

<1

380

.

ii

L

[
Analytical References:

"Methods for the Chessical Analysis of Water and Wastes," EPA-600/4-79—020, March 1983.

Supervising Analyst: Ib'n/4
Date: / W?J'

U—4330.8 I

I
I
I
I
1I
I
I

I
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ECOLOGY AND ENVIRONMEN1S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF WAlER ANALYSES

FOR PRIORITY POLLU1AN1 METALS

(all results in mg/L)

E & E Lab.
No. 86— 9230 9231 9232 9233 Blank

Sanpie
Identity DF-4073 DF-4074 DF-4075 DF-4076

Antimony <0.15 <0.15 <0.15 <0.15 <0.15

Arsenic <0.005 <0.005 <0.005 <0.005 <0.005

Beryllium <0.01 <0.01 <0.01 <0.01 <0.01

Cthniun <0.01 <0.01 <0.01 <0.01 <0.01

chromium <0.05 <0.05 <0.05 <0.05 <0.05

Copper <0.02 <0.02 <0.02 <0.02 <0.02

Lead <0.005 <0.005 <0.005 <0.005 <0.005

Mercury <0.0002 <0.0002 <0.0002 <0.0002 NA

Nickel <0.1 <0.1 <0.1 <0.1 <0.1

Selenium <0.005 <0.005 <0.005 <0.005 <0.005

Silver <0.04 <0.04 <0.04 <0.04 <0.04

lhallii.jn <0.005 <0.005 <0.005 <0.005 <0.005

Zinc <0.05 <0.05 <0.05 <0.05 <0.05

Not Qpplicable.

-

H— 131
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I

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICAIE

ANALYSES OF WATER SAMPLES

H-132
t.

.1
U—4350.IO I

I
I
I
I
I

L

Parameter

E & E
Laboratory
No. 86.-

9234

(ug4)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

chlorobenzene

1,2-dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

taluene

ethyl benzene

<0.20

<0.40

<0.40

<0.30

<0.20

<LO

<0.20

<0.20

<0.20

<0.40

<0.40

<0.30

<0.20

<1.0

<0.20

<0.20

—

—

—

—

—

—

—

I
I
I

L



ULJALIIY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED WAlER SAMPLES

Coirpound

E &E
Laboratory
No. 86—

Original
Value

Amount
Added

Amount
Determined

Percent

Recovery(ug/L)

1,2—dichloroethane
1,1—dichioroethane
chioroethane
nthy1ene chloride

chioromethane

bromodichioromethane

trichloroethene

9234
9234
9234
9234
9234

9234

9234

<0.03
<0.07
<0.52
<0.25
<0.08

<0.10

<0.12

10.0
10.0
10.0
10.0
10.0

10.0

10.0

8.95
9.45
8.56

10.7
10.1

8.80

9.12

89.5
94.5
85.6

107

101

88.0

91.2

ej paç
11—133

U—4350. ii
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QUALI1Y CON1ROL FOR ACCURACY: PERCENI
RECOVERY OF SURROGAIE SPIKES

U—4350.12

Compound

E& E
Laboratory
No. 86—

Amount
Added

Amount
Determined

Percent
Recovery(ug/L)

nitrobenzene-05 9230
9231
9232
9233

100
100
100
100

103
94
88

101

103
94
88
101

2—fluorobiphenyl 9230
9231
9232
9233

100
100
100
100

84
77
76
82

84
77
76
82

terphenyl-D14 9230
9231
9232
9233

100
100
100
100

96
114
140
127

96
114
140
127

phenoi-D5
•

9230
9231
9232
9233

200
200
200
200

61
76
39
53

30.3
38
19.5
26.5

2—fluorophenol 9320
9231
9232
9233

200
200
200
200

98
133
78

116

49
66.5
39
58

2,4,6—tribroniphenol

.

9230
9231
9232
9233

200
200
200
200

173
147
107
119

86.5
73.5
53.5
59.5

These recoveries are acceptable to EPA Contract Lab Progran (Cl!) guide-
lines.

C
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QUALI1Y CON1ROL FOR PRECISION
RESLJLIS OF ANALYSIS OF REPLICA1E
ANALYSES OF WAlER SAMPLES

0—4350.13

ug/L

Compound

E & E Lab.

9233

No. 86—
Relative
Percent
Difference

(RPD)
Original
Analysis

Replicate
Analysis

bis(2—chloroethyl)ether <10 <10

l,3—dichlorobenzene <10 <10

1,4—dichlorobenzene <10 <10

1,2—thchlorobenzene <10 <10

bis(2—chloroisopropyl)ether <10 <10

N—nitrosodipropylanine <10 <10

hexachloroethane <10 <10

nitrobenzene <10 <10

isophorone <10 <10

bis(2-chloroethoxy)methane <10 <10

l,2,4—trichlorobenzene <10 <10

naphthalene <10 <10

hexachiorobutadiene <10 <10

hexachiorocyclopentadiene <10 <10

2-chloronaphthalene <10 <10

dijnethyl phthalate <10 <10

acenaphthyiene <10 <10

fluorene <10 <10

ecenaphthene <10 <10

2,4-dinitrotoluene <10 <10

2,6—dinitrotoluene <10 <10

diethylphthalate <10 <10

4—chiorophenyl phenyl ether <10 <10

N—nitrosodiphenylanine <10 <10

4-bramophenyl phenyl ether <10 <10
hexachlorobenzene <10 <10

phenanthrene <10 <10
anthracene <10 <10 --

di—n—butyl phthalate 16 11 37

fluoranthene <10 <10 --

beozidine <50 <50 --

pyrene <10 <10

butyl benzyl phthalate <10 <10

3,3'-dichlorobenzidine <30 <30

benzo(a)anthracene <10 <10

bis(2—ethyihexyl) phthalate <10 <10

chrysene <10 <10

di-n—octyl phthalate <10 <10

benzo(b)fluoranthene <10 <10

benzo(k)Fluoranthene <10 <10

benzo(a)pyrene <10 <10

inderto(1,2,3—c,d)pyrene <10 <10

dibenzo(a,h)anthracene <10 <10

benzo(g,h,i)perylene (10 <10

H—135



QUALIIY CON1ROL FOR PRECISION
RESUL1S OF ANALYSIS OF REPLICA1E

ANALYSES OF WAIER SA1fLES

i5 283 I

U-4350.14
1

E & E Lab. No. 86—

Compound 9233

ug/L
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

<10

<10

<10

<10

<10

<10

<10

<30

<10

<30

<3D

<10

<10

<10

<10

<10

<10

<10

<30

<10

<30

<30

——

—-

——

——

——

——

——

——

——

——

I

1

I
I
I
I
I
I
I
I
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QUALITY CONTROL FOR ACCURACY:
PERCENT RECOVERY OF WATER MATRIX SPIKE

(Sample #9231)

U—4350. 15

Compound

(ugfl..)

Percent
Recovery

EPA UC
Limits

(advisory)
Original
Result

Amount
Added

Amount
Determined

1,Z,4—Trichlorobenzene

Acenaphthene

2,4—Dinitrotoluene

Pyrene

N—Nitrosodi—n-.propylamine

1,4—Dichlorobenzene

Pentachiorophenol
Phenol

2—Chlorophenol

4.-Chloro—3--methylphenol

4—Nitrophenol

<10

<10

<10

<10

<10

<10

<30

<10

<10

<10

<10

100

100

100

100

100

100

200

200

200

200

200

74

87

113

128

96

66
131

90

174

172

70

74

87

113

128

96

66
66

45

87

86

35

39 — 98

46 — 118

24 — 96
26 — 127

41 — 116
36 — 97

9 — 103

12 — 89

27 — 123

23 — 97

10 — 80

rEc d p.
H-137



QUALITY CONTROL FOR PRECISION
RESULTS OF REPLICATE ANALYSIS

H-138

15 285

U—4350. 16

I

t

Conpound

&E Lab. No. 86-

9231

ug/t.
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

2,4,6—triehiorophenol

4-chloro—3-methylphenot

2-chioropheno].

2,4-dichiorophenol

2,4—dimethyipheno].

2-nitrophenol

4—nitraphenol

2,4-dinitrophenol

4,6—dinitro—2-methylphenol

pentachiorophenol

phenol

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<13

<16

<7.4

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<5.0

<13

<16

<7.4

<5.0

—

—

—

—

—

—

—

—

.



QUALITY CONTROL FOR ACCURACY: PER
FOR SPIKED WATER SAMPLES

CENT RECOVERY

Original
Value

Amount
Added

Amount
Determined

Paraiieter

E&E
Laboratory
No. 86—

Percent

Recovery(mg/L)

Antimony 9230 <0.15 0.50 0.475 95.0

Arsenic 9230 <0.005 0.02 0.02 100

Berylliun 9230 <0.01 0.051 0.046 90.2

Cadmiun 9230 <0.01 0.05 0.042 84.0

Chromiun 9230 <0.05 0.199 0.176 88.4

Copper 9230 <0.02 0.249 0.222 89.1

Lead 9230 <0.005 0.02 0.018 90.0

Nickel 9230 (0.1 0.40 0.357 89.2

SeJ.eniun 9230 <0.005 0.01 0.007 70.0

Silver 9230 <0.04 0.05 0.044 88.0

Thalliun 9230 <0.005 0.05 0.027 54.0

Zinc 9230 (0.05 0.199 0.191 96.0

Petroleun Hydrocarbons DI Water —— 8.2 7.3 89.0

H-139

U—4350.17



15 287

(rng/L)

Paraneter

E & E
Laboratory

No. 86—

Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

Total Dissolved Solids 9167* 170 170 0

Ant.bnony 9232 <0.15 <0.15 ——

Arienic 9232 <0.005 <0.005 ——

Berylliun - 9232 <0.01 <0.01 —-

Cadiun 9232 <0.01 <0.01 —

Chromiun 9232 <0.05 <0.05 —-

Copper 9232 <0.02 <0.02 ——

Lead 9232 <0.005 <0.005 —
Nickel 9232 <0.1 <0.1 ——

Seleniun 9232 <0.005 (0.005 -—

Silver 9232 <0.04 <0.04 ——

ihalliun 9232 <0.005 <0.005 ——

Zinc 9232 <0.05 <0.05 ——

I

L

•lhis represents 10% UC. This is not one of your samples but was analyzed in the sane batch as
your aanples.

- - H-140 -...t ,

I-

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF WAlER SAMPLES

U—4350.18

I
I
I
L

F.

F.

(



REMIT TO:
Laboratory Services Division Park West Two

Pittsburgh. PA 15205 Pittsburgh, PA 15275}.
5350 Campbells Run Road Cliff Mine Road

_____ CCRPORATICN 412-788-1080

L_E LY3IE
CLIENT MANE: ECOLOBY & ENVIRONNEJIr, INC. NUS CLIENT us: 390702

ADDRESS: 4285 OENESEE STREET

BUFFALO, 05536100

REPORT BATE: 11/13/86 NUR U1DER Plo: 55630

ATTENTION: NS. KATIY SYRACUSE 2ATE ECEiVEB: 11/04/S

SAflPLE IDENTIFICATION NUS SANrLE NO RESULTS UNITS

9230 10/23 16110172

11340 ION CHRQNATO6RAPKI SCAN

11850 Flouride (F) b IC 0.81

11852 Chloride (Cl) bi IC
11854 Thtrite (1102) b IC ( 1.0

14856 Phosrhate (P04) b IC (0.20

11658 Nitrate (1103) b IC 0.15

14860 Brojide (Br) b 1C 0.15

11862 Sulfate (504) b IC 64

9231 10/23 11IQ173

11340 ION CXRDNATOGRAPHY SCAN

11850 Flouride (F) b IC 0.49

11852 Chloride (Cl) b IC 16

14654 Nitrite (P402) b IC (2.0

11856 Pho;phate (P04) b IC (0.20

14658 Nitrate (P403) b IC
1.1

11860 BroLide (Br) b IC 0.18

14862 Sulfate (504) b IC 23 /I

9232 10/23 16110174

11340 ION CHRUflATCORAPPIT SCAN

11650 Flouride (F) b IC 0.53a
11852 Chloride (Cl) b IC

14854 Nitrite (1102) b IC < 2.0
14856 Phosphate (P04) b IC ( 0,20

11856 Nitrate (P403) b IC 2.5

14860 Broaide (Br) b IC riI1

14862 Sulfate (504) b IC 25

9233 10/23 1110175

11340 ION CHRCNATO6RAPHY SCAN

11850 Flouride (F) b IC 0.65

-

PACE NO:
H-141



REMIT TO:
Laboratory Services Division Park West Two

[ j±IJ 5350 Campbells Run Road Cliff Mine Road
Pittsburgh. PA 15205 Pittsburgh. PA 152:..

_______ CORPORATION 412-788-1080

C

LeaD 4LY3I F(Jir
CLIENT NNEI ECULUOT & EW)IRtlflIEliT, 1N. NJ3 CLIENT Na: 8?0?02

ADDRESS: 4285 GENESEE STREET

BUFFALO, NT 14225 VENDOR NOt

REPORT DATE: 11/13/86 WORK ORDER NO: 55830

ATTENTION: flS. KATHY SYRACUSE DAlE RECEIVED: 11f04/S

SANPLE IDENTIFiCATION NUS SA1IPLE NO RESULTS UNITS

9233 10/23 16110175 — CONTINUED
14052 ChlorIde (Cl) b IC
14854 Nitrite (N02) b IC . (1.0
11056 Phosphate (P04) b IC C 0.20
14858 Nitrate (1403) b IC ( 0.1

11860 Broaide (Br) b IC 0.24

14862 Stilfate ($04) b IC 18

I

C
cONNENTs: P.O..# 24422

H—142

revIWO and Approved b31 jflC PSE NO' I£

* ,. ,.ii:i........... _..... IArrr f1 !r1K1 A



DATE: December 1, 1986

i:

SUBJECT: Richards - Gebauer Air Force Base Report

REF: U—4374

1QA/QC File

Attached is the laboratory report
samples received at the Analytical
1986. Analysis was performed acco
11Test Methods for Evaluating Solid

SW-846, Second Edition, U.S. EPA,

All samples on which
for a period of 30 d
instructed by the ci
requested by the cli
per month will be ch
until destruction of

Enciosure

ecJI'

this

ays f
ient.

ent,
ar g ed

the

of the analysis conducted on 11
Services Center on October 29,
rding to the procedures set forth in
Waste, Physical/Chemical Methods,'

1982

H-143

yE&E
otherwise

is

ontainer

accruing

TO:

FROM:

MEMORANDUM

Paul Kopsick

Gary Hahn J/45

CC:

report is based will be retained b
rom the date of this report, unless

If additional storage of samples
a storage fee of $1.00 per sample c
for each sample, with such charges

samples is authorized by the client.

GH/mba



SAMPLE IDENIIFICAIION
CROSS-REFERENCE

U-4374
I

___________________________________________
F

_______________________________________________

I

__________ C

_______________________________________
Ii

Ii

I

(I

H-144

15 21 I

Laboratory
Number 86—

Field
Number

Field
Location

9343 DF—4079 Pol lank #955 1.0'

9344 - DF-4080 Pol lank #955 2'lO"

9345 DF—4081 Pol lank #955 6.0'

9346 DF—4032 Pol lank #957 1.0'

9347 DF—4083 Pol lank 1957 2'8"

9348 DF—4084
/

Pol lank #957 6.0'

9349 DF—4085 Pol lank #954 1.0'

9350 DF-4086 Pal lank #954 3.0'

9351 DF-4087 Pol lank #954 5.0'

9352 DF—4087 Dup Pol. lank #954 5.0'

9353 DF—4088 Bldg 951 Drain
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ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICCS CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURCEABLE AROMAIIC COMPOUNDS BY CC

(all results in mg/kg as received)

15 293 I

I
I

U—4374.2 I
E & E Lab.
No. 86—

Sair1e
Conpound Identity

Blank Blank 9343 9344 9345

11/4/86 11/5/86 DF—4079 DF—4080 DF—408 I

1,2-dichlorobenzene

1,3—dichlorobenzene

1,4-dichlorobenzene

xylenes

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<IO

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.3

I
I
I
I
I
I
I
I
I

H-146

C



4r- -L)

ECOLOCY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURCEABLE AROMATIC COMPOUNDS BY CC

(all results in mg/kg as received)

U—4374. 13

Compound

E & E Lab.
No. 86— 9346 9347 9348 9349 9350

Sample
Identity 01—4082 01—4083 DF—4084 DF—4085 DF—4086

chlorobenzene

1,2—dichlorobenzene

I,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<l.a

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

H—147



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY CC

(all results in mg/kg as received)

'Detection limit elevated because of matrix interferences.

NOTE: Saiple 9353 confirmed — results negative.

15 293
I

Conpound

E & E Lab.
No. 86— 9351 9352 9353'

Sonpie
Identity

OF-
4087

OF-
4087 DUP

OF-
4088

chlorcbenzene

I ,2—dichlorobenzene

1 ,3-dichlorobenzene

1 ,4—dichlorobcnzene

benzene

total xylenea

toluene

ethylbenzene

<1.0

<1 .0

<1 .0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1 .0

<1.0

(1.0

<1.0

<1.0

<1.0

(1.0

<3.0

<1 .0

<1.0

<2.0

<1.0

<1.0

11—4374.4 I
______ I
______ I

r

_____ (

H-148



ECOLOGY AND ENVIRONMENTS, INC.

ANALYTICAL SERVICES CENTER
RESULTS 01 SOIL ANALYSIS FOR

PURGEAGLE HALOCARBON COMPOUNDS BY GC
(all results in mg/kg as received)

H-149

U—4374. 5

Compound

E & E Lab.
No. 86.- Blank Blank Blank 9343 9344 9)45

Sample
Identity 11/4/86 11/5/86 11/6/86 DF—4079 01—4080 01—4081

carbon tetrachioride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,2—di.chloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,1—trichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1—dichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,2—trichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1,2,2—tetrachioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2—chioroethylvinyl ether <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chloroform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1—dichioroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trans—1,2—dichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,2—dichioropropane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trans—1,3—dichloropropene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

cis—1,3—dichloropropene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

methylene chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chioromethanc <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
bromoform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromodichioromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

fluorotrichioromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

dichlorodifluoromethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chiorodibromomethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

tetrachioroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

vinyl chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0



ECOLOCY AND ENVIRONMENT'5, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

H-150

15 29'

U—4374. 6

I

4

C

E & E Lab.
No. 86— 9346 9347 9348 9349 9350 9351

Sanpie
Conpound Identity DF—4082 DF—4083 DF—4084 DF—4085 OF—4086 DF—4087

carbon tetrachioride

1,Z-dichloroethane

1,1,1—trichioroethane

1,1—dichioroethane

1,1,2—trichioroethane

t,1,2,2—tetrachloroethane
chioroethane

2-chioroethylvinyl ether

chloroform

1,1—dichioroethene
trana—1,2-dichloraethene

1,2-dichloropropane

trans—1,3—dichloropropene

cia—1,3-dichloropropene

methylene chloride

chioromethane

bromomethane
bromoform
bromodichloromethane

fluorotrichloromethane

dichlorodifluoromethane

chlorodibromomethane

tetrachioroethene

trichioroethene

vinyl chloride

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

(1.0

<1.0

<1.0

<1.0



•lr- -,.

ECOLOGY AND ENVIRONMEN15, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURCA8LE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

U—4374. 7

E & E Lab.
No. 86— 9352 9353

Sample DF— DI—

Compound Identity 4087 Dup 4088

carbon tetrachioride

1,2—dichloroethane

1,1,1—trichloroethane

1,1—dichioroethane

1,1,2—trichioroethane

1,1,2,2—tetrachloroethane
chioroethane

2—chloroethylvinyl ether

chloroform

1,1—dichloroethene

trans—1,2—dichloroethene

1,2—dichloropropane

trans—1,3—dichloropropene

cis—1,3.-dichloropropene

methylene chloride

chioromethane

bromoinethane

bronoform

bromodichloromethane

fluorotrichioromethane

dichlorodifluoroinethane

chiorodibromomethane

tetrachloroethene

trichloroethene

vinyl chloride

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

H—151



ecology and environment, Inc.
the

Analytical References:

FOR

RICHARDS — CEBAUER AIR FORCE BASE

"lest Methods for Evaluating Solid
Edition, U.S. EPA, 1982.

LABORATORY REPORT

I
IS 2D9

J
I

11-4374.8

1
.3ob No.: 11-4374 RE: DF-4000

Snple Date: 10/28/86 P.O. No.:

Date Received: 10/29/86 Saspled By: E & (, Inc.

Saupla lype: Soil Delivered By: Federal Express

E & E Lab. No. 86— 9343
-

9344 9345 9346 9347 9348

Customer No. DF-4079 DF—4080 DF—4081 DF-4082 DF—4083 DF-4884

Sanple Identity

Results in: mg/kg as received unless noted

Petroleuii
Hydrocarbons 93

,

390 6.9 67 270

.

44

I
I
I
I
I

I
I
I
I

Waste, Physical/Chemical Methods," SW—846, Second

I

alyst:4k fuzi-flr/Dr
(;,

—

I
Supervising

Date:

H-152

I
I'
I



ecology and environment, inc.
Internauonai Specsahsts n the Env.ronment

LABORATORY REPORT

FOR

i: 31)i)

RICHARDS — GEBAUER AIR FORCE BASE

U—4374 .9

I

Job No.: U—4374 RE: DF-4000

Sample Date: 10/28/86 P.O. No.:

Date Received: 10/29/86 Sampled By: E & E, Inc.

Sample lype: Soil Delivered By: Federal Express

E & E Lab. No. 86— 9349 9350 9351 9352 9353

Customer No. 01—4085 01-4086 01-4087 01-4087
Dup

DF-4088

Sample Identity

Results in: mg/kg as received unless noted

Petroleun

Hydrocarbons 9.9 1500 ii 28 2800

Analytical References:

'lest Methods for Evaluating Solid Waste, Physical/Chemical
Edition, U.S. EPA, 1982.

Supervising

Date:

H-153

Methods,' SW-846, Second

Analyst: 4'zL14



e

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYS OF SOIL SAMPLES

H—154

15 29j

U—4374. 10

I

Parameter

C &
Laboratory
No. 86—

9347

(mgul<g)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

chlorobenzene

1,2—dichiorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethyl benzene

<1.0

<1.0

<1.0

<10

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

—

—

—

—

—

—

—

C



QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICAIE

ANALYSES OF SOIL SAMPLES

(mg/kg)

E & E

Laboratory
No. 86—

Relative
Percent

Difference
(RPD)Conound

Original
Analysis

Replicate
Analysis

tetrachloride 9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

1,1,2,2—tetrachloroethane 9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

ether 9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

trans—1,3—dichloropropene 9347 <1.0 <1.0 ——

9347 <1.0 <1.0

chloride 9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

luoromethane 9347 <1 .0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

9347 <1.0 <1.0 ——

H-155

U—4374. 11



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

i:s ZO3

U—4374.12

Original
Value

Amount
Added

Amount
Determined(&(

Laboratory Percent
Cupound No. 86— (mg/kg) Recovery

9353 <1.0 1.75 1.49 85.1
9353 <1.0 1.75 1.33 76.0
9353 <1.0 1.75 1.35 77.1

chloride 9353
9353
9353

<1.0
<1.0
(1.0

1.75
1.75
1.75

1.60
1.39
1.31

91.4
79.4
74.9

9353 <1.0 1.75 1.98 113
9353 <1.0 1.75 1.73 98.9

H—156

C

I

C



QUALITY CONTROL FOR ACCURACY: PERCEN1 RECOVERY
FOR SPIKED SOIL SAMPLES

Original
Value

Amount
Added

Amount
Determined

Paraneter

E&E
Laboratory
No. 86—

Percent

Recovery(mg/kg)

Petroleum Hydrocarbons 9351 11 160 20Q 118

H—157

U-4374.13



15 395
MEMORANDUM

TO: Paul Kopsick

FROM: Gary Hahn Jt1IKb
—

DATE: November 13, 1985 —

SUBJECT: Richards — Gebauer AFB Report —

REF: IJ-4281

CC: QA/QC File

Attached is the laboratory report of the analysis conducted on 11
samples received at the Analytical Services Center on October 11,
1986. Analysis was performed according to the procedures set forth in
"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,"
SW—846, Second Edition, U.S. EPA, 1982.

All samples on which this report is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise
instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples is authorized by the client.

GH/mba

Enclosure

C

H-158



.—'

CORRECTING WET WEIGHT TO DRY WEIGHT

To correct the wet weight sample result to dry weight,
the result must be divided by the percent solids (expressed
in decimal form).

FOR EXAMPLE:

A sample is 65% solids.

.15 mg/kg as received = 23 mg/kg dry weight
0.65 (Solids)

KS/i o

H— 159



SAMPLE IDENTIFICATION
CROSS-REFERENCE

U—4281

IS :397

Laboratory
Number 86—

Field
&imber

Field
Location

8795 Dr4o14 North Burn Area 5—6

8796 OF—4013 Herbicide Burial Si

8797 DF—4016 Herbicide Burial S2

8798 DF—4017 Herbicide Burial 53

8799 DF—4018 Herbicide Burial 54

8800 DV..4O19 Ha7. Waste Storage Si

8801 DF—4020 Hat. Waste Storage 52

8802 DF—4021 Hat. Waste Storage S3

8803 DF—4022 Hat. Waste Storage S4...

8804 OF—4023 Hat. Waste Storage 55

8805 DF—4024 Hat. Waste Storage 56

H-160

C
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I

I
ECOLOGY AND ENVIRONMENT'S, INC. —

ANALYTICAL SERVICES CENTER I
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY CC

w
(all results in mg/kg as received) —

U—4281 .2

E&ELab.
No. 86— Blank 8795 8800 8801 8802

Sanple
Corpound Identity 10/13/86 OF—4014 OF—4019 DF—4020 DF-4021

1,2—dithlorabenzene

1,3-.dichlorobenrene

1,4—dichlorobenzene
-

,(ylenes

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

H-162



.'-
ECOLOGY AND ENVIRONMENTS, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY CC

(all results in mg/kg as received)

U—4281 .3

Compound

E & E Lab.
No. 86— 8803 8804 8805 Blank

Sample
Identity DF—4022 DF—4023 DF—4024 10/14/86

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

1-1-163



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEA8LE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

H-164

15 212.

U—4281 .4

C

-I-

C & £ Lab.
No. 86— Blank 879 8800 8801 8802 8803

Sanple
Conçound Identity 10/17/86 DF—4014 DF—4019 DF—4020 DF—4021 OF—4022

carbon tetrachlorjde

1,2—dichloroethane

1,1,1—trichioroethane

1,1—dichloroethane

1,1,2-.trichloroethane

1,1,2,2-tetrachloroethane

chloroethane

2-chioroethylvinyl ether

chloroform

1,1—dichioroethene

trans—1,2-dichloroethene
1,2-dichioropropane
trans—1,3—dichloroprapene
cis—1,3—dichloropropene
methylene chloride

chloromethane

bromomethane
bromoform

bromothchloromethane

fluorotrichloromethane

dichlorodifjuoromethane

chlorodxbromomethane

tetrachioroethene

trichioroethene
vinyl chloride

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0

<1.0
,

<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
(1.0
<1.0
(1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
(1.0
<1.0
<1.0
<1.0
<1.0
(1.0
<1.0
(1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
(1.0
<1.0
(1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

<1.0

<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0 e
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0

<1.0

<1.0
<1.0
<1.0

<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0

<1.0

I

C



r r -

ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON COMPOUNDS BY GC
(all results in mg/kg as received)

U—4281 .5

E & E Lab.
No. 86— 8804 8805

Sanpie
Conpound Identity 01—4023 01—4024

carbon tetrachlorjde
1,2—dichloroethane
1,1,1—trichioroethane
1,1-.dichloroethane

1,1,2—trichloroethane

1,1,2,2—tetrachloroethane

chloroethane

2—chioroethylvinyl ether

chloroform
-

1,1—dichloroethene
trans—1,2—dichloroethene

1,2—dichloropropane

trans—1,3—dichloropropene

cis—1,3—dichloropropene

methylene chloride

chioromethane

bromonethane

bromoform
bromodichloromethane

fluorotrichioromethane

dichiorodifluoromethane
chlorodibromomethane
tetrechioroethene
trichloroethene
vinyl chloride

<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0
<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0
<1.0
<1.0
<1.0
<1.0

H-165



ECOLOGY AND ENVIRONMENT'S, INC.
ANALYTICAL SERVICES CENTER

RESULTS OF SOIL ANALYSIS FOR
D4LORINATED HERBICIDES BY GC

(aU results in mg/kg as received)

*Elevated detection limit due to matrix interference.

H-166

15313 1

I
U-.4281.6 I

Compound

E & E Lab.
No. 86— 8796 8797 8798 8799 Blank

Sample
Identity DF—4015 DF—4016 DF—4017 DF—4018

2,4—D

2,4,5—TP(Silvex)

2,4,5—1

2,4—08

Dicunba*

Dalapon

<1.0

<1.0

<1.0

<1.0

<25

<1.0

<1.0

<1.0

<1.0

<1.0

<25

<1.0

<1.0

<1.0

<1.0

<1.0

<25

<1.0

<1.0

<1.0

<1.0

<1.0

<25

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

I
I
I
I
I

I
I
I
I
I
I

4
I



r ecology and environment, inc.
Intornanonal Spec,ahsts n tho

LABORATORY REPORT

FOR

RIcHARDS—G[BAUER AIR FORCE BASE

U—4281 .7

Job No.: U—4281 RE: DF—4000

Sample Date: 10/10/86 P.O. No.:

Date Received: 10/11/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8795 8796 8797 8798 8799 8800

Customer No. DF—4014 DF—4015 01—4016 DF—4017 01-4018 01—4019

Sample Identity

Results in: mg/kg as received unless noted

Petroleum Hydrocarbon

Solids,

Arsenic

Mercury

2.8

75

NR

NR

NR

75

1.83

<0.1

NR

75

5.00

<0.1

NR

73

<0.5

<0.1

NR

78

4.53

<0.1

<1

73

NR

NR

NR: Not requested.

Analytical References:

'lest Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW—846, Second
Edition, U.S. EPA, 1982

recycled pdpe

H- 167

SupervisinAnalyst: _________________

Date: / ')\ /

a



ecology and environment, inc.
International Specialists in the Environment

LABORATORY REPORT

FOR

15 315
I

RICHARDS — GEBA1fl AIR FORCE BASE

"Test lthods tbr Evaluating Solid Waste, Physical/themleal
Edition, U.S. EPA, 1982.

Supervising

Date:

NR: Not requested.
NA: Not applicthle.•: iiig/L

Analytical References

J
I

U-.4281 .8 I
I
I
I

.3ob No.: U-4281 RE: DF-4000

Sample Date: 10/10/86 P.O. lb.:

Date Received: 10/11/86 Sampled By: E& E, Inc.

Sample Type: Soil Delivered By: Federal Express

£ & E Lab. lb. 86— 8801 8802 8803 8804 8805 Blank*

Customer lb. DF-4020 DF-4021 DF-4022 DF-4023 CF-4024

Sample Identity

Results in: mg/lc as received uilesa noted

Petroleun
Hydrocarbons

Solids,%
Arsenic
Mercury

1900
91
P
P1

55
78ll
P1

46
9)
M
M

140
81
P1
P1

2.9
81
P1l

NA
NA
<0.005
NA

I
I

I
I
I

I
I

Metlda," SW-846, Second

Analysts uihJ 1/az

11-168



ri ecology and environment, aic.
Internanonai Specahsts n the Environment

LABORATORY REPORT

FOR

RIDIARDS—GEBAUER AIR FORCE BASE

U—4281 .9

Job No.: U—4281 RE: DF—4000

Sample Date: 10/10/86 P.O. No.:

Date Received: 10/11/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

RESULTS OF QIEMICAL ANALYSIS OF EXTRACTS FROM EP TOXICITY TESTS

mg/L

Maximum
Allowable
Concen-
tration

(mg/L)

E & E Lab. No. 86— 8800 8801 8802 8803 8804 8805

Customer No. DF—4019 DF—4020 DF—4021 DF-4O22 DF—4023 DF—4024

Sample Identity

Arsenic
Barium
Cadmium

Chromium
Lead

Mercury
Selenium

Silver

Endrin

Lindane

Methoxychlor

Toxaphene

2,4—0

2,4,5—TP (Silvex)

<0.5
<5

<0.1
<0.5
<0.5
(0.0008
<0.5

<0.5

NR

NR

NR

NR

NR

NR

<0.5
(5
<0.1
<0.5
<0.5
<0.0008
<0.5

(0.5

MR

MR

NR

NR

NR

NR

<0.5
(5
(01
<0.5
<0.5
(0.0008
<0.5

<0.5

NR

NR

MR

MR

NR

NR

<0.5
<5

<0.1
<0.5
<0.5
<0.0008
<0.5

(0.5

NR

NR

NR

MR

NR

MR

<0.5
<5

<0.1
<0.5
<0.5
<0.0008
<0.5

(0.5

MR

NR

NR

NR

NR

NR

<0.5
<5

<0.1
<0.5
0.989

<0.0008
<0.5

(0.5

NR

NR

NR

NR

NR

MR

5.0
100.0

1.0
5.0
5.0
0.2
1.0

5.0

0.02

0.4

10.0

0.5

10.0

1.0

NR: Not requested.

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW—846, Second
Edition, U.S. EPA, 1982.

Supervising Analyst: _______________________recyc'ed paper
H-169 Date: ________ __________________
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NR: Not requested.

RIQIP.RDS — GEBAiJER AIR FORCE BASE

U—4281 .10

I

Analytical References:

"Test Methods for Evaluating Solid Waste,
Edition, U.S. EPA, 1982.

Physical/Cheiiical Methods," SW—846, Second

Superviaing Analyst: >4'z'1 ,ib.,4-)//,I/
H-l7ODate: _______________________________

-' .-..--, — t-.--—-...- p — - -

Job No.: U—4281 RE: DF—4000

Sample Date: 10/10/86 P.O. No.:

Date Received: 10/11/86 Sampled By: C & C, Inc.

Sample Type: Soil Delivered By: Federal Express

RESULTS OF QIEMICAL ANALYSIS OF EXTRACTS FROM EP TOXICITY TESTS

mg/I

Maximtn
Allowable

Concen-
tration
(mg/I)

C & C Lab. No. 86— Blank .

Customer No.

Sample Identity

Arsenic

Bariun

Cadmiun

hroiniun
Lead
Mercury
Seleniun
Silver
Endrin

Lindane •

Methoxychlor
Toxaphene

2,4-0

2,4,5—TP (Silvex)

<0.5

(5

<0.1
<0.5

<0.5

<0.0008

<0,5

<0.5
NR

NR

NR
NR

NR

NR

5.0

100.0

1.0
5.0

5.0

0.2

1.0

5.0
0.02

0.4

10.0

0.5

10.0

1.0

C
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QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

U—4281.ll

Co!rpound

E & E

Laboratory
No. 86—
8805

Original
Value

Amount.
Added

Amount
Determined

.

Percent
Recovery(mg/kg)

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

beniene

toluene

ethyl benzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

1.25

1.25

1.25

1.25

1.25

1.25

1.14

1.18

1.17

1.11

1.17

1.15

91

94

94

89

94

92

H-171
recyc'ed paper



WALITY CONTROL F( ACCUACY: IERCENT RECOVERY
flB SPIKED SOIL SN4PLES

H-172

IS 319

U-4281.12 I
I
I

P

(

I

r

I

J
I
I

Compoixd

E&
Laboratory
tb. 86-

Original
Value

Pinouat
Added

Anouit
Determined

Percent
Recovery(mg/kg)

1,2-dichloroettne
1,1—dichioroothane
chlorobenzene
1,3—dichlorobenzene
chioroethane
1,2-dichlorobenzene
1,4—dichlorobenzene
methylene chloride
chlorotnethane
bromcxnethane
bromodichioromethane
trichioroethene

8805
8805
8805
8805
8805
8805
8805
8805
8805
8805
8805
8805

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25

1.16
1.16
1.24
1.17
1.20
1.27
1.15
1.10
1.26
1.20
1.15
1.31

93
93
99
94
96

102
92
88

101
%
92

105



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAr4'LES

U— 428 1. 13

—'.

Parameter

E & E
Laboratory

No. 86—
8798

Original
Value

Amount
Added

Amount
Determined

Percent
Recovery(mg/kg)

2,4—0
SlIvex

<1.0
<1.0

4.0
4.0

2.1
1.7

53

43

% Recovery Limits: 2,4—0 67—83%

Si vex 73—97%

Re—analyses not possible due to holding time constraints.

reccIed
1-1—173



(JJALITY CONTROL. FOR PRECISION
RESULTS ANALYSIS F REPLICATE
ANALYSES 0 EP TOXICITY EXTRACTS

15 221

U-4281 .14

I

I
I
I

(mgfL)

Paraneter

E&E
Laboratoryb. 86-

Relative
Percent

Difference
(RPD)

Original
Malysis

Replicate
Pnalysls

Arsenic 8805 <0.5 <0.5 —
Bariun 8805 <5 <5 —
Cadmiun 8805 <0.1 <0.1 —
Chromiun 8805 <0.5 <0.5 —
Leai 8805 0.989 <0.5 —

Mercury 8805 <0.0008 <0.0008 —
Seleniun 8805 <0.5 <0.5 —
Silver 8805 <0.5 <0.5 — IT

C

IT

1

H-174



QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

Parameter

E & E

Laboratory
No. 86-.

(mg/kg)
Relative
Percent

DilTerence
(RPD)

Original
Analysis

Replicate
Analysis

Petroleum Hydrocarbons
Solids, %

8903*
8502

<1

78
<1

78 0

*Thjs represents 10% QC. This is not one of your samples but was analyzed in

the same batch as your samples.

rec ced paper

H—175

U—4281 .15
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MEMORANDUM

TO: Paul Kopsick

FROM: Gary Hahn,llUi5 I
DATE: November 12, 1986

SUBJECT: Richards—Gebauer AFB Report I

REP: U—4310

CC: File
t

Attached is the laboratory report of the analysis conducted on 20
sanpies received at the Analytical Services Center on October 18,
1986. AnalysIs was performed according to the procedures set forth in
"Test Methods for Evaluating Solid Waste, Physical/Chenical Methods,"
SW-846, Second Edition, U.S. EPA, 1982. (

All sanples on which this report is based will be retained by E & E
for a period of 30 days from the date of this report, unless otherwise
Instructed by the client. If additional storage of samples is
requested by the client, a storage fee of $1.00 per sample container
per month will be charged for each sample, with such charges accruing
until destruction of the samples Is authorized by the client.

Gil/dr

Enclosure

H.-176
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CORRECTING WET WEIGHT TO DRY WEIGHT

To correct the wet weight sample result to dry weight,
the result must be divided by the percent solids (expressed
In decimal form).

FOR EXAMPLE:

A sample is 65% solids.

15 mg/kg as received = 23 mg/kg dry weight
0.65 (Solids)

KS/i o

a

rc yced 8De
H—177



SAtfLE IDENTIFICATION
CROSS—REFERENCE

H-178

15 325

U—4310

I

Laboratory
Nunber 86—

Field
NLrnber

Field
Location

8963 DF—4036 NE IF Boring 4 — 1—2'

8964 DF-4037 NE IF Boring 4 — 6—7'

8965 DF—4038 NE LF Boring 4 — 8—8.5'

8966 DF—4039 Oil Stain Area Boring 5 — 3—4'

8967 DF—4040 Oil Stain Area Boring S — 8—9'

8968 DE—4041 Oil Stain Area Boring 5 — 15.5—16.5'

8969 DF—4042 HWSA Boring 6 — 0.5—1.5'

8970 OF—4043 KWSA Boring 6 — 9-10'

8971 DF—4044 HWSA Boring 6 — 4.5—5.5'

8972 DF—4047 South IF Boring 7

8973 DF—4048 South IF Boring 7

8974 DF—4049 South IF Boring 7



SA4'LE IDENTIFICATION
CROSS—REFERENCE

U—43 10.1

Laboratory
Number 86—

Field
Number

Field
Location

B975 DF—4050 NE Landfill Boring 8 — 7.0—7.9'

8976 DF—4051 NE LF Boring 9 — 4.0—5.0'

8977 DF—4052 NE LI Boring 9 — 6.0—7.0'

8978 01—40520 NE LI Boring 9 — 6.0—7.0'

8979 DF—4053 NE LI Boring 9 — 9.0—10.0'

8980 01—4054 North of NE LI Boring 10 — 1.0—2.0'

8981 01—4055 North of NE LI Boring 10 — 4.0—5.0'

8982 DF—4056 North of NE LI Boring 10 — 7.0—8.0'

recce papr
H—179



SA4'LE TRACKING OF ANALYSES
REQUIRING HOLDING TIMES IS '327

U—4310.2

VOA(14) Pet HC(28)

Job
Sample
Number

Sample
Date Dead Anal Dead Anal

U—43 10

t
8963

8964
8965

8966
8967
8968
8969

8970
8971

8972

8973
8974

8975

8976
8977

8978

8979
8980
8981

8982

10/16
10/16
10/16
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17
10/17

10/30
10/30
10/30
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31
10/31

10/22,20
10/22,20
10/22,20
10/22,20
10/22,20
10/22,20
10/22,21
10/22,21
10/22,21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21
10/21,23
10/21,23

11/13
11/13
11/13
11/t4
11/14
11/14
11/14
11/14
11/14
11/14

11/14
11/14
11/14
11/14
11/14
11/14
11/14
11/14
11/14
11/14

11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3
11/3

I

Confirmation
Date

DEAD:

EXTR:

ANAL:

Date sample holding time expires.
Date sample was extracted.
Date sample wam analyzed.

H-180

C



ECOLOGY AND ENViRONMENT'S, INC.

ANAL VT ICAL SERV ICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in mg/kg as received)

Compound

£ & E Lab.
No. 86— Blank 8963 8964 8965 8966

Sample
Identity 10—22—86

OF-
4036

DI-
4037

DF-
4038

DI-
4039

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

(1.0

(1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

recvjea pp
H-181

U—43 10.3



:15329

I
ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURCEA8LE AROMATIC CONPCXJM)S BY CC

(all results in mg/kg as received)

U-.4310.4 --

Compound

E&ELab.
No. 86— 8967 8968 8969 8970 8971

Sunple
Identity

OF—
4040

OF—
4041

OF—
4042

OF-
4043

OF—
4044

chlorobenzene

1 ,2—dichlorobenzene

1,3-dichlorobenzene

1 ,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1 .0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

(1.0

<1.0

<1 .0

<1 .0

<1.0

<1 .0

<1.0

<1.0

(1.0

<1.0

H-182

C



ECOLOGY AND ENVIRONMENPS, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMPOUNDS BY GC

(all results in mg/kg as received)

Compound

E & E Lab.
No. 86— 8972 8973 8974 8975 8976

Sample
Identity

DF—
4047

DF-
4048

DI-
4049

DI.-

4050
DI—
4051

chlorobenzene

1,2—dichlorobenzene

1 ,3—dichlorobenzene

l,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1 .0

<1.0

<1 .0

<1.0

rcvCed pap

0—4310.5

H-183



ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURGEABLE AROMATIC COMP(VNDS BY

(all reeults in mg/kg as received)

FI-184

15 aai

(1—4310.6

C

E&ELab.
No. 86— 8977 8978 8979 6980 8981

Sample
Compound Identity

DF—
4052

OF—

4052D
OF-
4053

OF-
4054

OF-
4053

,2—dichlorabenzene

1,3-'dichlorobenzene

1,4—dichiorobenzene

xylenes

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

(1.0

<1.0

<1.0

<1.0

<1.0

<1.0

- (1.0

4



-s-.:

ECOLOCY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR PRIORITY POLLUTANT

PURCEABLE AROMATIC COMPOUNDS BY CC

(all results in mg/kg as received)

U—43 10.7

Compound

E & E Lab.
No. 86— 8982 Blank Blank Blank

Sample
Identity

DF—
4056 10/21/86 1O/21/B6 1O/22/a6

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dichlorobenzene

benzene

total xylenes

toluene

ethylbenzene

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

recyied pdDu'
H-185



ECOLOGY AND ENVIRO4ENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON C1PO(JNDS BY CC
(all results in mg/kg as received)

H- 186

is aaa

U—4310.8

4:

4

C

Compound

C & C Lab.
No.86— Blank Blank Blank 8963 8964 8965

Sanpie
Identity 10/20/86 10/21/86 10/23/86

OF—
4036

OF—
4037

OF-
4038

carbon tetrachioride <1.0 (1.0 <1.0 <1.0 <1 .0 <1.0

1,2—dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,11—trichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 (1.0
1,1—dichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2—trichioroethane <1.0 (1.0 <1.0 <1.0 <1.0 <1.0
1,1,2,2—tetrachloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

chloroethane <1 .0 <1.0 (1 .0 (1 .0 <1 .0 - <1 .0

2—chioroethylvinyl ether <1.0 <1.0 <1.0 (1.0 <1.0 <1.0

chloroform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,1—dichioroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

trans-i ,2—dichloroethene (1.0 <1.0 <1.0 <1.0 <1 .0 <1.0

1,2—dichIoropropane (1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trans—i ,3-'ciichloropropene <1.0 <1.0 <1.0 <1.0 <1 .0 <1.0
cia—i ,3—dichloropropene <1.0 <1 .0 <1.0 <1.0 <1 .0 <1.0
methylene chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
chiorixiethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

bromomethane <1.0 <1.0 <1.0 <1.0 <1 .0 <1.0

bromofoiiu <1.0 <1.0 (1.0 <1.0 (1.0 <1.0

bromodichlorunethane (1.0 <1.0 <1.0 <1.0 <1.0 <1.0

fluorotrichloromethane <1.0 (1.0 <1 .0 <1.0 <1.0 <1 .0
dichlorodifluoromethane <1.0 <1.0 <1.0 <1.0 <1 .0 <1.0

chlorodibroinoinethane <1.0 <1.0 <1.0 <1.0 <1.0 (1.0

tetrachioroethene <1.0 <1.0 <1.0 (1.0 <1.0 <1.0

trichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 (1.0

vinyl chloride <1.0 <1.0 (1.0 <1.0 <1.0 <1.0



ECOLOGY AND ENVIRONMENPS, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON COtVOUNDS BY GC
(all results in mg/kg as received)

U—43 10.9

E & E Lab.
No. 86— 8966 8967 8968 8969 8970 8971

Sample DF— OF— OF— OF- DF- OF—
Compound Identity 4039 4040 4041 4042 4043 4044

carbon tetrachloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

1,2-dichloroethane

1,1,1—trichloroethane

1,1—dichioroethane

1,1,2—trichloroethane

1,1 ,2,2—tetrachloroethane

chioroethane

2—chioroethylvinyl ether
chloroform
1,1—dichioroethene
trans—i ,2—dichloroethene
1 ,2—dichloropropane
trans—i,3—dichloropropene
cis—1,3—dichloropropene
methylene chloride
chloromethane
bromomethane
bromoform
bromodichjoromethane
fluorotrjchloromethane
dichlorodifluoroinethane
chlorodibromomethane
tetrachloroethene
trichloroethene
vinyl chloride

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
(1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.13

<1.0

<1.0

<1.0

<1.0
<1.0

<1 .0

<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0
<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1 .0

<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0
<1 .0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0

<1.0
<1.0
<1.0
<1 .0
<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0

<1.0

H-187



ECILOCY AND ENVIRONMENT'S, INC.
ANALYTICAL SERVICES CENTER

RESULTS OF SOIL ANALYSIS FOR
PURCEABLE HALOCARBON COMPOUNDS 8Y CC
(all results in mg/kg as received)

13-188

IS

U-431 0.10

I

II!

I
I
I
I
I
I

£ & E Lab.
No. 86—

Sanpie

8972 8973 8974 8975 8976 8977

OF— DI— OF.- DI- OF— DI..
Compound Identity 4047 4048 4049 4050 4051 4052

carbon tetrachioride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1 ,2—dichloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,1—trichioroethane <1.0 <1.0 <1.0 <1.0 .0 <1.0
1,1—dichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2-trichioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1,2,2—tetrachioroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
chloroethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

2—chioroethylvinyl ether <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
chloroform <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1—dichioroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trans—i ,2—dichloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1 ,2—dichloropropane <1.0 <1.0 (1.0 <1.0 <1.0 <1.0
trans—1,3—dichloropropene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
cia—i ,3—dich.loropropene <1.0 <1.0 <1 .0 <1 .0 <1 .0 <1 .0
methylene chloride <1.0 <1.0 <1.0 (1.0 <1.0 <1.0
chioroinethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
brnomethane <1.0 <1 .0 <1.0 <1.0 (1.0 <1 .0
branoform <1.0 <1.0 (1.0 <1.0 <1.0 <1.0
brnodichloromethane <1.0 <1.0 <1.0 <1.0 <1 .0 <1 .0
fluorotrichioromethane <1.0 <1.0 <1 .0 <1 .0 <1.0 <1 .0
dichlorodifluoroaiethane <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
chiorodibromomethane <1.0 <1 .0 <1 .0 (1 .0 <1 .0 <1 .0
tetrachloroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
trich.loroethene <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
vinyl chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0



1' r—

ECOLOGY AND ENVIRONMENT'S, INC.

ANALYTICAL SERVICES CENTER
RESULTS OF SOIL ANALYSIS FOR

PURGEABLE HALOCARBON COMPOUNDS BY CC
(all results in mg/kg as received)

U—4310.1 1

E & E Lab.
No. 86— 8978 8979 8980 8981 8982

Sample OF— DF— OF- OF- OF-
Compound Identity 40520 4053 4054 4055 4056

carbon tetrachioride
1,2—dichloroethane
1,1,1—trichloroethane
1,1—dichloroethane

1,1,2—trichioroethane
1,1,2,2—tetrachloroethane
chloroethane
2—chloroethylvinyl ether
chloroform
1,1—dichloroethene
trans—1,2—dichloroethene
1,2—dichioropropane
trans—1,3—dichloropropene
cis—1,3—dichloropropene
methylene chloride
chioroinethane
bromomethane
bromoform
bromodichloromethane
tiuorotrichloromethane
dichlorodifluoromethane
chlorodibromomethane
tetrachloroethene
trichioroethene
Vinyl chloride

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
<1.0
<1 .0

(1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
(1.0

<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0

<1 .0
<1.0
(1.0
<1.0
<1.0
<1.0
<1.0
<1 .0

<1.0
<1.0
<1.0
<1.0

<1.0
<1.0
<1.0
<1.0

<1 .0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1.0
<1 .0
<1.0
<1.0
(1.0
<1 .0

<1.0
<1.0
<1.0
<1 .0

H-189



ecology and environment, inc.
ntemationaI Specialists in the Environment

LABORATORY REPORT

FOR

15 337

KR: Not requested

Analytical References:

RIQIARDS GEBAUER AIR FORCE BASE

U—431 0.12

I

"Test Methods for Evaluating Solid Waste, Physical/hamical
Edition, U.S. EPA, 1982.

H- 190

Supervising

Date:

Methods," SW—846, Second

Analyst: At II-"? I I9is'
J'lir12iAf\ l?/ ii'

I

I
I
I
I
p

iob No.: U—4310 RE: DF—4000

Sample Datet 10/16—17/86 P.O. No.:

Date Received: 10/18/86 Sampled By: ( & E, Inc.

Sample Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8963 8964 8965 8966 8967 8968

Customer No. OF—
4036

OF-
4037

OF—
4038

DF—
4039

DF-
4040

OF—
4041

Sample Identity

Results in: mg/kg as received

Petroletjn
Hydrocarbons

Solids, %

Lead

S

440

79

Nfl

19

83

NR

<1

78

Nfl

9.0

77

20.2

<1

79

9.22

<1

80

10.2



,n ecology and environment, inc.
international Specialists in the Environment 1 .. Jj S

LABORATORY REPORT

FOR

RIcHARDS GEBAUER AIR FORCE BASE

U—43 10.13

3ob No.: 11—4310 RE: DF—4000

Sample Date: 10/16—17/86 P.O. No.:

Datc Received: 10/18/86 Sampled By: E & E, Inc.

Siiple Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8969- 8970 8971 8972 8973 8974

Customer No. OF—
4042

OF—
4043

DF—
4044

DI—
4047

OF—
4048

DF-
4049

Snple Identity

Results in: mg/kg as received

Petroletn
Hydrocarbons

Solids, %

<1

78

<1

84

1.2

81

<1

78

<1

79

1.2

53

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," SW—846, Second
Edition, U.S. EPA, 1982.

Supervising Analyst: Ji k7i //6
Date: . //'

H-191



ecology and environment, inc.
International Speciabsta in the

LABORATORY REPORT

FOR

15 339

Analytical References

RID4ARDS GEBAUER AIR FORCE BASE

U—4310.14

"Test Methods for Evaluating Solid Waste, Physical/chemical
Edition, U.S. EPA, 1982.

I

4
I
I
I
I

.3ob No.: U—4310 RE: DF—4000

Saiiple Date: 10/16—17/86 P.O. No.:

Date Received: 10/18/86 Sompled By: E & E, Inc.

Smilpie Type: Soil Delivered By: Federal Express

E & E Lab. No. 86— 8975 8976 8977 8978 8979 8980

Customer No. OF—
4050

DF-
4051

OF—

4052
Of—
40520

OF—

4053
DF-
4054

Sanpie Identity

Results mi mg/kg as received

Petroleun
Hydrocarbons

Solids, %

<1

80

<1

73

<1

80

<1

80

<1

79

<1

78

U

f

Methods," SW—846, Second

Supervising Analyst:

Date: LkZ

H-192



I?ii ecology and environment, inc.
Internaiional Specialists in the Environment

LABORATORY REPORT

FOR

RIQIARDS GEBAtJER AIR FORCE BASE

U—43 10.15

Job No.: U—4310 RE: DF—4000

Sample Date: 10/16—17/86 P.O. No.:

Date Received: 10/18/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By; Federal Express

E & E Lab. No. 86— 8981 8982 Blank*

Customer No. DF—
4055

DI—
4056

Sample Identity

Results in; mg/kg as received unless noted

Petroleun
Hydrocarbons

Solids, %

Lead

<1

79

NR

1.0

78

NR

NA

NA

<0.005

*mg/l
NR: Not requested
NA: Not applicable

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/Oiemical Methods," SW—846, Second
Edition, U.S. EPA, 1982.

Supervising Analyst: /k j/}-
Date: )7,'L-pi,J " /'/

H-193



I ecology and environment, mc.
knernauonal Specmlists sn theEnvironment

LABORATORY REPORT

FOR

15 341 I

NR: Not requested

RICHARDS GEBAUER AIR FORCE BASE

U—431 0 • 16

Analytical References:

"Test Methods for Evaluating Solid Waste, Physical/Chenical Methods," SW—846, Second
Edition, U.S. EPA, 1982.

H-194 Supervising Analyst: JtVi flcL) f/'y
Date: JfrflCO7(4t;I -?+,i it,

3ob No.: U—4310 RE: Dr-4000

Sample Date: 10/16—17/86 P.O. No.:

Date Received: 10/18/86 Sampled By: E & E, Inc.

Sample Type: Soil Delivered By: Federal Express

RESULTS OF CHEMICAL ANALYSIS OF EXTRACTS FRl EP TOXICITY TESTS

mg/L

Maximtn -
Allowable

Concen—
trat ion

(mg/L)

E & E Lab. Na. 86— 8969 8970 8971 Blank

Customer No. OF—
4042

OF—
4043

OF—
4044

Sample Identity

Arsenic

Bariun

Cadmii.jn

Chromiun

Lead

Mercury
Selen.tuu

Silver
Endrin
Lindane
Methoxychior

Toxaphene

2,4-D

2,4,5—TP (Silvex)

<0.5

<5

<0.1

<0.5

<0.5

<0.0008

<0.5

<0.5

MR

MR

MR

MR

MR

MR

<0.5
<5

<0.1

<0.5

<0.5

<0.0008

<0.5

<0.5
NR

NR

MR

MR

MR
NR

<0.5 <0.5
<5 <5

<0.1 <0.1

<0.5 <0.5

<0.5 <0.5

<0.0008 <0.0008

<0.5 <0.5
<0.5 <0.5
MR MR

NR NR

NR MR

NR NR

MR NR
MR NR

5.0
100.0

1.0

5.0

5.0

0.2

1.0

5.0
0.02
0.4

10.0

0.5

10.0

1.0

I
I
I
I
I



.JL_j

F
QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

U—43 10.17

Parameter

E & E

Laboratory
No. 86—
8971

(my/kg)
Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

chlorobenzene

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dicbJ.orobenzene

benzene

total xylenes

toluene

ethyl benzene

<1 .0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1 .0

<1.0

<1.0

<1.0

<1.0

<1 .0

<1.0

<1.0

——

——

——

——

——

——

——

——

H-195



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SPIKED SOIL SAMPLES

H-196

I
i_s ZL3

U—431 0 • 18

4
I

Compound

C & C
Laboratory

No. 86—
8981

Original
Value

Amount
Added

Amount
Determined

Percent
Recovery(mg/kg)

1,2—dichlorobenzene

1,3—dichlorobenzene

1,4—dlchlorobenzene

toluene

ethyl benzene

<1.0

(1.0

<1.0

<1.0

<1.0

1.25

1.25

1.25

1.25

1.25

1.15

1.15

1.12

1.19

1.12

92

92

90

95

90

I
I
I
I



I

QUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAIVLES

U—43 10.19

(mg/kg)

Compound

E & E

Laboratory
No. 86—

Relative
Percent

Difference
(RPD)

0rginal
Analysis

Replicate
Analysis

carbon tetrachloride 8971 (1.0 <1.0 ——

1,2—dichloroethane 8971 <1.0 (1.0 ——

1,1 ,1—trichloroethane 8971 <1 .0 <1.0 ——

1,1—dichloroethane 8971 <1.0 <1.0 ——

1,1,2—trichloroethane 8971 <1.0 <1.0 ——

1,1,2,2—tetrachloroethane 8971 <1.0 <1.0 ——

chioroethane 8971 (1.0 <1.0 ——

2—chloroethylvinyl ether 8971 <1.0 <1.0 ——

chloroform 8971 <1.0 <1.0 ——

1,1—dichloroethene 8971 <1.0 <1.0 ——

trans—i ,2—dichloroethene 8971 <1 .0 <1 .0 --
1,2—dichloropropane 8971 (1.0 <1.0 ——

trans—i ,3—dichloropropene 8971 (1.0 <1.0 ——

cia—i ,3—dichloropropene 8971 <1 .0 <1 .0 ——

methylene chloride 8971 <1 .0 <1 .0 ——

chloromethane 8971 (1.0 <1.0 —-

bromomethene 8971 <1 .0 <1 .0 ——

bromoform 8971 <1.0 <1.0 ——

bromodichloromethane 8971 <1.0 <1.0 ——

fluorotrichloromethane 8971 (1 .0 (1 .0 ——

dichlorodifluoromethane 8971 <1.0 (1.0 ——

chlorodibromomethane 8971 <1 .0 <1 .0 ——

tetrachloroethene 8971 <1 .0 <1 .0 ——

trichloroethene 8971 (1.0 <1.0 -—

vinyl chloride 8971 (1.0 <1.0 ——

H-197



15 345
QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY

FOR SPIKED SOIL SAMPLES

U—4310.20

I

H-198

I

Iii
p

Compound

E&E
Laboratory

No. 86—

Original
Value

Amount
Added

Amount
Determined

Percent
Recovery(mg/kg)

1,2—dichioroethane
1—1—dichioroethane
chlorobenzene
1,3—dich].orobenzene
chioroethane
1 ,2—dichiorobenzene
1,4—dichlorobenzene
methylene chloride
chioromethane
bromomethane
bromodichioramethane
trichioroethene

8981
8981
8981
8981
8981
8981
8981
8981
8981
8981
8981
8981

<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00
<1.00

1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25
1.25

0.67
0.95
1.48
1.57
1.24
1.33
0.93
0.90
1.52
1.30
0.64
0.89

53.3
76.2
118
126
99.2
106
74.4
72.2
122
104
55.4
71.1

U:

C



QUALITY CONTROL FUR ACCURCj:
FOR SPIKED jJ SAMPLES

PERCENT RECOVERY

Compound

E& E
Laboratory
No. 86—

Original
Value

Amount
Added

Amount
Determined

Percent

Recovery
J

( )

1,2—dichloroethane

1,1—clichloroethaneO/4c!/'t1Z1.4

i.L5 53.3

,j)
q5
i.'1IL7

2t�
L'?(

chloroethane

t—
t,q-

.(t.Op
—

i. 1 I .,
7I.jL1I.

--
I,.—

,ne

methylene chloride o.?o 72'
chioromethane

bromomethane
I.)°

o •
i;i' 4'

bromodichioromethane

trichloroethene
• .

o.i,q S57

(/,pO 7//

LAt

H-199



I
15 347

QUALITY CONTROL FOR PRECISION
RESULTS Of ANALYSIS OF REPLICATE
ANALYSES OF EP TOXICITY EXTRACTS

U—4310.21

______ ______
I

_______ ______ _______ _______ I
I
I
I
I

[
L

e

I:

H-200

(mg/L)

Paraiieter

E & £
Laboratory
No. 86-

Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

Arsenic 8971 (0.5 <0.5 ——

Bariun 8971 <5 <5 ——

Cadiniun 8971 <0.1 <0.1 ——

Chroaiiun 8971 <0.5 <0.5 —

Lead 8971 <0.5 <0.5 ——

Seleniun 8971 <0.5 <0.5 ——

Silver 8971 <0.5 <0.5 —

I



UUALITY CONTROL FOR PRECISION
RESULTS OF ANALYSIS OF REPLICATE

ANALYSES OF SOIL SAMPLES

)
—.--,—'.-.

U—4310.Z2

(mg/kg)

Par8neter

E & E

Laboratory
No. 86—

Relative
Percent

Difference
(RPD)

Original
Analysis

Replicate
Analysis

Solids, % 8972 78 78 0

8982 78 78 0

Petroleum Hydrocarbon 8982 1.0 1.2 18.1

Lead 8968 10.2 8.97 12.8

H-201

I



QUALITY CONTROL FOR ACCURACY: PERCENT RECOVERY
FOR SP11(ED SOIL SAMPLES

15 349

Ii
U-.4310.23 I

Original
Value

Amount
Added

Amount
Determined

Parameter

E&E
Laboratory
No. 86—

Percent
Recovery(mg/kg)

Petroleun Hydrocarbons 8972 <1 170 180 106

I
1

1

I
I
I
I

I
I
I
I
1

H-202 I



QUALITY CONTROL FOR ACCURACY:
PERCENT DIFFERENCE——EPA QUALITY ASSURANCE MATERIALS

Parameter

Concentrations in ug/L

Percent
DifferenceKnown Determined

Arsenic

Barium

Cadmium

Chromium

Lead

Mercury

Selenium

Silver

46.0

119600

940

1030

1010

4.4

7.90

6000

47.2

123050

950

1057

1050

4.5

7.77

6000

2.6

2.9

1.1

2.6

4.0

2.3

1.6

0

H-203

U—43 10.24
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1.1 INTRODUCTION 15 352
This appendix discusses development of standards and criteria

used in the evaluation of concentration data of chemicals in soils,

groundwater, and surface water.

As a first step, E & E has prepared brief toxicological profiles

for contaminants of potential concern, which are defined as those

reported in groundwater samples above levels of detection and subject

to at least one of the following sets of drinking water standards or

criteria: EPA drinking water standards, or EPA health advisories.

These profiles are found in Appendix J. In addition, based on the

relevant potential route of human exposure (oral) and exposure medium

(drinking water), the profiles also provide background on the applic-

able federal drinking water standards and criteria for each chemical.

Section 1.2 presents an overview of risk assessment and criteria

used by EPA to categorize each of the chemicals as carcinogens or non—

carcinogens. The criterion of whether a chemical Is considered a car-

cinogen is usually the principal factor in federal and state agency

estimates of acceptable human exposure levels. Section 1.3 describes

the methodologies used to estimate risks for carcinogens and I
noncarcinogens. Section 1.4 suniiarizes drinking water standards and

criteria for the contaminants of potential concern.

1.2 CLASSIFICATION OF CHEMICALS AS CARCINOGENS OR NONCARCINOGENS

As contaminant levels decrease, there Is a point at which the

concern for carcinogenic risk becomes vanishingly small. Based on

significantly different dose—response curves, resulting in signifi-

cantly different risk estimates, chemicals are often divided into two

categories——carcinogens and noncarcinogens. Risk assessment for

carcinogens Is based on the concept that any exposure presents a

finite risk of cancer to man. Risk assessment for noncarcinogens is

based on the concept that there exists a threshold exposure level,

below which adverse health consequences do not occur. The term

carcinogen means any chemical for which there is sufficient evidence

that exposure may result in continuing uncontrolled cell division

c

1—2
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Table I—i

FIVE EPA CATEGORIES FOR EVALUATING THE
EVIDENCE OF CHEMICAL CARCINOCENICITY

Group Description

Group A Ibnnan Carcinogen — sufficient evidence from epidemiologicol
studies

Group B Probable Hunan Carcinogen —

Group 81 . At least limited evidence of carcinogenicity to hunans

Group 82 • Usually a combination of sufficient evidence for
animals and inadequate data for hunans

Group C Possible Hunan Carcinogen — limited evidence of carcino—
genicity in animals in the absence of htinan data

Group D Not Classifiable — inadequate human and animal evidence of
carcinogenicity

Group E Evidence of Noncareinogenicity for Humans — no evidence of
earcinogenicity in at least two adequate animal tests in
different species or in both adequate epidemiological and
animal studies

Source: EPA 1986a.
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Table 1—2

CARCINOCENICITY CLASSIFICATION OF SELECTED CUEMjCALS
ACCORDING TO EPA WEIGHT-OF-EVIDENCE CRITERIA'

—-._:

Chnical Classification1 Basis

Arsenic A3 Human carcinogen based on epidemiological studies; pending
resolution of essentiality in human diet; EPA has not.
regulated arsenic as a carcinogen in drinking water.

Benzene A2 Human carcinogen based on epidemiological studies.

Cadmium 8i3 Probable human carcinogen based on sufficient evidence
in epidemiological studies; not regulated as a carcinogen in
drinking water because there is insufficient evidence by the
oral route.

Chlorobenzene C3 Limited evidence in animal studies.

Chloroform 84 Probable human carcinogen based on sufficient evidence in
animal studies.

Chromium A3 Sufficient evidence for Cr(VI) in humans and animals by
inhalation route; [PA has not regulated chromium as a
carcinogen in drinking water due to insufficient evidence by
the oral route.

Copper D3 Inadequate data to classify.

Dichlorobenzenes D2,3 Inadequate data to classify.

1,1—Dichloroethane D7 Inadequate data to classify.

1,2—Dichioroethane 822 Carcinogenic in animals by ingestion.

Dichioromethane
(tiethylene Chloride)

B2 Carcinogenic in animal studies.

Lead B2 Carcinogenic in animal studies; because of the extensive
negative epidemiological evidence, EPA has proposed to regu-
late lead in drinking water based on noncarcinogenic effects.

Mercury D3 Inadequate data to classify.

Nickel 823 Carcinogenicity in animals by inhalation; insufficient
evidence by oral route of exposure.

Toluene D3 Inadequate data to classify.

Tetrachioroethylene 826 Carcinogenic in animal studies.

1,1,1—Trichioroethane D2 Inadequate data to classify.

Trichioroethene 823 Carcinogenic in animal studies.

1 EPA (1986a), except for chloroform.

2 EPA (1985b).

EPA (1985).

EPA (1985e).

EPA (1985f).

6 EPA (1985h).

EPA (1984d).

8 EPA (1986b).

-:d pe
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I

linearized multistage model, EPA uses the upper 95% confidence limi5

for doses or concentrations in animal or human studies to estimate

low—dose unit cancer risk (LJCR) or potency. Following these proce-

dures, EPA believes it would be very unlikely to underestimate the

actual potency of a chemical or the potential carcinogenic risks to

humans. I
Noncarcinogenic effects (e.g., skin Irritation, birth defects,

immunological effects, organ damage, etc.) are generally thought to I
occur only above a minimum dose or threshold. Consequently, risk

assessments for a chemical designated as a noncarcinogen attempt to
[

derive an acceptable daily Intake (ADI) or risk reference dose (RRfD)

for exposure in humans based on a No—Observed—Adverse-Effect—Level

(NOAEL) or No-Observed—Effect—Level (NOEL). An ADI Is defined as the

amount of a toxicant in milligrams per kilogram body weight per day

which Is anticipated will not result in any adverse effects after

chronic exposure to the general population of humans, Including sensi-

tive subgroups (Dourson and Stara 1983). Adverse effects are con— [
sidered as functional Impairments or pathological lesions which may

affect the performance of the whole organism or which reduce the (
organism's ability to respond to additional challenge (EPA 1980b). In

the absence of a suitable NOAEL or NOEL, the ADI may be based on a

Lowest-Observed-Adverse-effect—Level (LOAEL) or Lowest—Observed-

Effect—Level (LOEL). Table 1—3 presents definitions of these no

effect levels. Because the NOELs, NOAEL5, LOAELs, and LOELS are

usually determined by experiments on animals conducted at high doses

to provide an added margin of safety, estimation of ADIs requires the

use of uncertainty factors to compensate for data limitations and the

lack of precision in extrapolating from high doses in animals to lower

doses in humans. Five uncertainty factors used by EPA are summarized

in Table 1—4 (EPA 1985c).

ADIs are generally calculated using the formula:

NOAEL in mg/kg/day
API (in mg/kg/day) = __________________ (1)

Uncertainty Factor

Adjusted ADIs (AADIs) based on estimated drinking water Intake

are calculated by multiplying the AOl by 70 kilograms (kg), the

1-6
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TABLE 1—3

DEFINITIONS OF NO EFFECT LEVELS

NOEL (No—Observed—Effect-Level) is the dose of a chemical at. which there are no

statistically or biologically significant increases in frequency or severity

of adverse effects between the exposed population and its appropriate con-

trol -

NOAEL (No—Observed—Adverse—Effect—Level) is the dose of a chemical at which

there are no statistically or biologically significant increases in frequency

or severity of adverse effects between the exposed population and its appro-

priate control. Effects are observed at this dose, but the effects are not

considered to be adverse.

LOAEL (Lowest—Observed—Adverse—Effect—Level) is the lowest dose of a chemical in

a study or group of studies which produces statistically or biologically sig-

nificant increases in frequency or severity of adverse effects between the

exposed population and its appropriate control.

Source: Dourson and Stara 1983.

dr-
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Table 1—4

UNCERTAINTY FACTORS USED IN THE DERIVATION
OF ACCEPTABLE DAILY INTAKES

Uncertainty Factor Condition of Use

10 A 10—fold uncertainty factor is used with valid
experimental results on appropriate durations of
exposures of humans.

100 A 100—fold uncertainty factor is used when human
data are not available, and extrapolation is made
from valid results of long—term animal studies.

1,000 A 1,000—fold uncertainty factor is used when human
data are not available and extrapolation is made
from animal studies of less than chronic exposure.

1—10 An additional uncertainty factor from I to 10
when using a lowest—observed—adverse-effect—level
(LOAEL) instead of a no—observed—adverse—effect—
level (NOAEL).

Intermediate uncertainty Other uncertainty factor used, according to scienti—
factor fic judgment, when justified.

Source: EPA 1965c.

1-8

I
3S I

c



assumed weight for an adult, and dividing by 2 liters per day, the

assumed amount of water consumed by an adult per day:

(NOAEL) (70 kg)
AADI = ____________________________________ (2)

(Uncertainty Factor) (2 liters/day)

ADIs (or AADIs) should not be regarded as providing the exact

dividing line between "safe" (below the Aol) and "unsafe" (above the

Aol) doses or exposure levels. Such an interpretation of ADIs would

be equivalent to saying that "risks" abruptly disappear at a specific

dose for all members of the human population. In fact, for some

chemicals, the risk curve may rise through and above the Aol.

For others, doses well above the AOl may fall in a low or even zero

risk category. Consequently, although ADIs may be used in standards

development and risk assessment, they do not represent sharp divisions

in the continuum of dose—risk relations (Rodricks and Tardiff 1984).

Due to the imprecision in the ADI approach, there is currently

considerable research designed to provide improved quantitative

estimates of uncertainty factors for specific chemicals. Subjects

under current investigation include approaches for quantification of

the uncertainties related to the slope of dose-response curves, sample

size of animals treated, and variability of human responses. However,

in the interim period until these approaches can be validated, the

current AOl approach remains the method of choice by EPA in the

development of drinking water standards.

1.4 DRINKING WATER STANDARDS AND CRITERIA

Three sets of drinking water standards or criteria are relevant

to the evaluation of potential groundwater contamination at Richards-

Gebaur AFB:

• EPA enforceable maximum contaminant limits (NICLs), non—

mandatory proposed MCLs, or non-mandatory proposed or final

recommended MCL5 (RMCLs);

• EPA non—mandatory health advisories (HAs);

(I (UI]
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• EPA recommended ambient water quality criteria for the protec-

tion of human health.

This section discusses each of these in turn, followed by a summary

table of the values for each of the chemicals of concern.

Depending upon the stage of rulemaking, EPA may have issued final
I

MCLs, proposed MCLs, final RMCLs, or proposed RMCLs for an individual

chemical. Proposed and final RMCLs are nonenforceable health goals
Iissued during the first stages of rulemaking. Proposed and final

RMCLs are set at 0 for substances evaluated as probable human carcino-

gens (Group A or B) according to EPA weight—of—evidence carcinogeni—

city criteria. For chemicals falling in other categories, RMCLs are

usually set based on chronic toxicity, or in the absence of suitable I
chronic data, non—chronic data using the ADI threshold—based approach

outlined in the previous section. Proposed and final MCLs are esta— I
blished as close to RMCLs as feasible, taking into account cost,

availability of treatment technology, and analytical methods (EPA

1985b).

EPA drinking water HAs have been developed from data describing

noncarcinogenic end points of toxicity, using the ADI approach

described above. HAs do not incorporate quantitatively any potential

carcinogenic risk from exposure. Consequently, for chemicals classi-

fied as carcinogens, the HAs should be applied only to assess non—

chronic toxicity end points, with the understanding that carcinogeni—

city must be addressed separately (EPA 1985d). HAs for adults are

developed using the AOl approach described above. Derivation of HAs

for children assumes a standard 10 kilogram weight and 1 liter per day

drinking water consumption. For those chemicals which are classified

as human or probable human carcinogens, non—zero 1—day, 10—day, and

longer-term HAs may be derived, with appropriate caveats. However,

EPA has not developed and does not recommend using HAs for lifetime

(chronic) exposures to carcinogens.

EPA ambient water quality criteria have been derived, as appro-

priate, for carcinogenic or noncarcinogenic end points (EPA 1980a).

For noncarcinogens, criteria have been developed based on the AOl

approach. EPA has developed criteria for carcinogens using linear or

linearized multistage models to estimate drinking water levels corre-

sponding to excess lifetime cancer risk estimates derived on the basis

1-10
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of estimated lifetime consumption of drinking water (2 liters/day) and

aquatic species (6.5 grams fish and shellfish/day) taken from waters

containing the corresponding contaminant concentration. For the most

part, these ambient water quality criteria were developed prior to

1980 and published in 1980 (EPA 1980a). Since then, EPA has revised

its conclusions not only qualitatively as to the hazards presented,

but also quantitatively as to the risks associated with chemical

exposures and requisite exposure levels. Consequently, the water

quality criteria should only be used where not superseded by EPA

health advisories or drinking water standards.

Table 1—5 summarizes the drinking water standards and criteria

for the chemical contaminants of potential concern.
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APPENDIX 3

TOXICOLOGICAL PROFILES FOR

SELECTED CONTAMINANTS

Section Pa9e

3.1 Arsenic 3—2

3.2 Benzene 3—3

3.3 Cadmium 3—5

3.4 Chlorobenzene 3—7

3.5 Chloroform 3—8

J.6 Chromium j—9

3.7 Copper 3—11

3.8 Cyanides 3-12

3.9 Dichlorobenzenes 3-13

3.10 1,].—Dichloroethane 3-15

3.11 1,2—Dichioroethane 3—16

J.12 Dichioromethane
(Methylene Chloride) 3—18

3.13 Ethylbenzene 3—19

3.14 Lead 3—20

3.15 Mercury 3—25

3.16 Nickel 3—27

3.17 Radionuci ides 3—28

3.18 TetrachIoroethene 3-31

3.19 Toluene 3-32

3.20 1,1,1—Trichloroethane 3-34

3.21 Trichioroethene 3—35

3.22 Vinyl Chloride 3-36

3.23 Xylenes 3—38
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J.l ARSENIC is 365

Noncarcinogenic Effects

At high doses, arsenic compounds have been shown to produce acute
I

and chronic toxic effects including irreversible systemic damage. The

trivalent compounds are the most toxic and tend to accumulate in the

body. Animal studies have shown that chronic arsenic exposure may

cause body weight changes, decreased blood hemoglobin, liver damage,

and kidney damage.

There is evidence that arsenic is an essential element enhancing

growth and development In certain animal species, and It has been sug— I
gested that arsenic may be an essential element for humans (NAS 1980).

Whether or not arsenic is an essential element is the subject of con—

tinuing research.

Teratogenic effects of arsenic compounds at relatively high expo-

sure levels have been demonstrated in a number of animal species (EPA

1984). Generally, these effects have been observed following paren—

teral (injection) administration; whereas, administration at lower

doses by the more relevant oral route has not resulted in any signifi— —

cant reproductive or developmental effects.

Mutagenicity and Carcinogenicity

Arsenic has been shown to be mutagenic In several assay systems

and to Induce chromosomal aberrations in vivo and in vitro. Animal

carcinogenicity studies have reported conflicting results. Several

studies have reported an increased incidence of bronchiogenic car-

cinomas in rats exposed intratracheally to an arsenic—containing pest-

icide. Reasons for inconsistent carcinogenicity findings in animals

may include inappropriate selection of an animal model, and use of

flawed study designs. In humans, epidemiologic studies and case

reports have reported that arsenic is associated with tumors of the

skin, lungs, genital organs, and visual organs (EPA 1984b, EPA 1985c).

EPA has classified arsenic in Group A, i.e., a human carcinogen,

based on extensive evidence of human carcinogenicity through inhala-

tion and ingestion exposure (EPA 1985c).

J-2



Drinking Water Standards and Criteria

Standards. The current MCL for arsenic under the National

Interim Drinking Water Regulations is 50 jgIL. The NAS Drinking Water

Committee has analyzed the toxicology of arsenic (NAS 1983). Based

upon this evaluation, NAS recommended the retention of the MCL pending

resolution of the question whether arsenic is an essential element in

the human diet.

NAS also examined the available epidemiologic studies which were

designed to investigate the relationship between arsenic exposure and

skin cancer in the United States. The conclusion of the report was

that these studies lacked statistical power to determine if arsenic

causes skin cancer. However, the report stated that precursors of

skin cancer, normally seen in cases of arsenic—induced skin cancer,

were not seen in these studies.

Consistent with the NAS recommendations, EPA has proposed that

the RMCL remain at the current MCL of 50 ug/L. In its determination,

EPA stated that the MCL was below concentrations at which rioncarcino-

genic toxicity had been demonstrated and was within the concentration

range which might be, based on further investigation, essential for

humans (EPA 1985c).

Criteria. Based upon recommendations of NAS, EPA has proposed

that all health advisories for arsenic be set at 50jig/L (EPA 1985d).

NAS has not developed SNARLs for arsenic. The EPA ambient water qual-

ity criterion for the protection of human health is 22 ug/L, cor-

responding to 1 x lifetime excess cancer risk calculated on

the basis of an epidemiological study of skin cancer among Taiwanese

exposed via drinking water (EPA 1980a).

J.2 BENZENE

Noncarcinogenic Effects

The best known and longest recognized toxic effect of benzene

in humans is depression of bone marrow function. Benzene—exposed

individuals have been found to display anemia, leucopenia, and/or

J—3



15367 I
thrombocytopenia. When simultaneous depression of all three cell

types (pancytopenia) is accompanied by bone marrow necrosis, the syn-

drome is called aplastic anemia.

Carcinogenicity and Mutagenicity

Excess leukemia mortality, particularly acute myelogenous and
I

monocytic leukemia, has been demonstrated among humans occupationally

exposed to benzene. In addition to this definitive human evidence,

several long-term bioassays have demonstrated increased incidences of

tumors and leukemia following administration in animals. Based pri-

marily upon the direct evidence in man, EPA has classified benzene

according to weight—of—evidence carcinogenicity criteria in Group A,

human carcinogen—sufficient evidence from epidemiological studies (EPA I
1985b).

Benzene has been tested extensively for genotoxic properties.
I

Benzene was not mutagenic in several bacterial and yeast systems.

Equivocal results have been reported for clastogenic results in vitro;

several investigators have reported positive results in mouse micro-

nucleus assays, as well as studies of chromosomal observations in rab-

bits.

Many investigators have reported significant Increases in chromo—

somal aberrations In symptomatic and asymptomatic workers with either [
a current or past history of exposure to benzene.

_____________________________________________________________________________

I—

Drinking Water Standards and Criteria

Standards. EPA is currently engaged in determining a ruling to

establish an enforceable MCL for benzene in drinking water (EPA

1985b). EPA has finalized, as a first stage in the ruling, a health—

based RMCL of 0, based upon the Agency's assessment that no level of

exposure above 0 is an acceptable health level for a carcinogen.

Based upon analytical feasibility and feasibility of removal tech-

nology, EPA has Issued a proposed MCL of 5 pg/L (EPA 1985b).

Criteria. EPA has developed a 10—day drinking water HA of 233

•ug/L for a 10—kg child based upon a NOAEL of 96 mg/rn3 reported in a

J-4



rat inhalation study (EPA 1985d). The HA was developed using standard

assumptions (weight of 10 kg, drinking water consumption of 1 liter

per day) and an uncertainty factor of 100.

Due to lack of data, EPA has not developed either 1—day or

longer-term HAs. EPA did not derive a lifetime HA for noncarcinogenic

effects because of benzene's carcinogenicity.

The EPA ambient water quality criterion for the protection of

human health is 0.66 ugIL, corresponding to an estimated one—in—a—

million (1 x 10—6) lifetime excess carcinogenic risk calculated on

the basis of human epidemiological data (EPA 1980a).

J.3 CADMIUM

Noncarcinogenic Effects

Acute and chronic exposure to cadmium in animals and humans

results in renal dysfunction, hypertension, anemia, and altered liver

microsomal activity. The kidney is considered to be the critical

target organ in humans chronically exposed to cadmium by ingestion.

The early clinical signs of renal injury include proteinuria, gluco-

suria, and aminoaciduria.

To calculate an adjusted acceptable daily intake (AADI), EPA used

renal dysfunction as an end point, and the most widely accepted esti-

mate for the critical (threshold) concentration of cadmium in the

renal cortex, 200 pglg. Using 4.5% absorption of the daily dose and

0.01% excretion in the total body burden per day, EPA calculated a

LOAEL of 352 •ug/day for renal effects in humans. Incorporating an

uncertainty factor of 10, EPA has developed an acceptable daily intake

(ADI) of 35 ,ug/day. Adjusting the ADI for consumption of 2 liters of

water per day, EPA derived a provisional AADI of 18 ug/L (EPA 1985c)

Embryotoxic and teratogenic effects have been demonstrated in

many mammalian species following parenteral administration of high

doses of cadmium. In contrast, there is little evidence of these

effects at lower doses by either of the more relevant inhalation or

oral exposure routes (EPA 1981).

Carcinogenicity and Mutagenicity

Cadmium chloride aerosol administered by inhalation for 18 months

produced lung tumors in rats. In contrast, all cancer bioassays in

vC.'-d aer
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which cadmium has been administered orally have been negative. Recent

epidemiological studies indicated that workers chronically exposed to

cadmium are at risk of elevated lung cancer mortality. According to

its weight—of—evidence carcinogenicity criteria, EPA has classified

cadmium in Group Bi (probable human carcinogen) based on the epiclemio—

logical data (EPA 1985c).

While the Agency has concluded that cadmium is a carcinogen by 1
the inhalation route, EPA has proposed that the MCL for cadmium not be

set based on carcinogenicity, based upon the negative cancer bioassays I
in which cadmium was administered orally (EPA 1985c).

Drinking Water Standards and Criteria

Standards. The current MCL for cadmium, under the National

Interim Primary Drinking Water Regulations, is 10 pgIL. This level

was designed to prevent renal dysfunction, and was based on a critical

value of cadmium in the kidney cortex of 200 ug/g, and assumptions on

gastrointestinal absorption, excretion of the absorbed dose, daily I
excretion of the total body burden, and daily dietary cadmium Intakes.

The World Health Organization (WHO) guideline for drinking water

Is 5 pg/L. This value was based on a value for provisional tolerable

weekly cadmium intake, assuming that 25% of the total cadmium intake
[

was attributable to drinking water. EPA has proposed a RMCL of 5 ,ug/L

based upon the WHO guidelines and the MS SNARL.

Criteria. Based on a NOAEL reported in a study of 43 pg/kg/day

for emetic effects reported In a study of acute exposure in adult

humans, EPA derived 1—day drinking water HAs of 43jig/L (10—kg child)

and 150 jg/L (70—kg adult) (EPA 1985d). These HAs were derived using [
an uncertainty factor of 10, based on consumption of 1 liter and 2

liters of water per day for a child and adult, respectively.

Ten—day HAs of 8pg/L (10—kg child) and 29 ,ug/L (70—kg adult)

were calculated based on a NOAEL reported in a chronic 24—week feeding

study in rats. In deriving the 10—day HAs, EPA used a NOAEL of 80

pg/kg/day, based on proteinuria, and an uncertainty factor of 1,000.

The lifetime and longer—term HAs for a 70—kg adult, equivalent to

the proposed RMCL, are 5 ug/L (EPA 1985d).
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NAS has calculated a chronic SNARL of 5 ,ug/L using renal

dysfunction as an end point based on a 24-week feeding study in rats

(NAS 1982). This level was derived from the NAS and WHO guidelines of

5 ug/L by allocating 25% of total human cadmium intake to drinking

water (EPA 1985c).

The EPA ambient water quality criterion for cadmium for the pro-

tection of human health is 10 iig/L, considering ingestion of water and

contaminated aquatic organisms (EPA 1980a).

J.4 CHLOROBENZENE

Noncarcinogenic Effects

Chlorobenzene exerts its toxicity primarily on the central ner-

vous system, liver, and kidney. Liver effects include necrosis and

interference with porphyrin metabolism. Kidney effects include swell-

ing of the tubular and glomerular epithelia. Hernatopoietic effects

(e.g., lymphocytosis and leukopenia) have been reported among

chlorobenzene—exposed workers; however, it is uncertain whether these

effects can be attributed to chlorobenzene or to other contaminants

(EPA 1985d).

Carcinogenicity and Mutagenicity

In a single National Toxicology Program (NIP) bioassay, chloro-

benzene was found not to be carcinogenic in mice and rats. The NIP

report did note that chlorobenzene induced a statistically significant

increased incidence of neoplastic nodules in rats exposed to the high-

est dose. On this basis, EPA classified chlorobenzene according to

weight—of—evidence carcinogenicity criteria in Group C——limited evi-

dence in animals, no evidence in humans (EPA 1985d).

Most mutagenicity assays of chlorobenzene in bacteria, fungal,

and mammalian tissue cultures have been negative (EPA 1985k). One

study, however, in Streptomyces antibioticus reported that chloroben-

zene induced reversion to vitamin B1 prototrophy and one study in

Saccharomyces cerevisiae showed increased mitotic crossing (EPA

1985k).
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Drinking Water Standards and Criteria

Standards. EPA has not established, nor has the Agency currently

issued a proposal to establish, an MCL for chlorobenzene in drinking I
water.

_____
I

Criteria. In the absence of suitable data, EPA has not derived a

1—day HA for chlorobenzene. EPA has, however, developed 10—day,
I

longer—term, and lifetime HAs by application of 100—fold uncertainty

factors and various intake assumptions and physiological parameters to

NOAELs reported in animal studies (EPA 1985d). The 10—day advisory of

1,800 pg/L for a 10-kg child was derived from a NOAEL of 345 mg/rn3

reported in an inhalation teratology study in rats and rabbits; the

longer—term HAs of 9,000 ,ug/L (child) and 30,000 ug/L (adult) were

derived using a NOAEL of 125 mg/kg/day reported in a subchronic gavage I
Study in mice and rats. The lifetime HA of 600 pg/L was derived from

the NOAEL used in the derivation of the longer—term HA, using an addi—
I

tional uncertainty factor of 10 and assuming that drinking water com-

prises 20% of the total daily intake.

NAS has estimated, based upon the draft NIP, that a drinking

water concentration of 2.3 jzg/L would correspond to an estimated one-

in—a—million Incremental excess lifetime cancer risk (NAS 1983).

EPA has developed an ambient water quality criterion for the

protection of human health of 488 pg/L and for organoleptic (odor and I
taste) effects of 20 pg/L (EPA 1980a).

J.5 CHLOROFORM

Noncarcinogenic Effects

Noncarcinogenic effects of chloroform at relatively high ex-

posure levels in humans and animals results In central nervous system

(CNS) depression, gastrointestinal irritation, liver and kidney dam-

age, cardiac arrhythmia, ventricular tachycardia, and bradycardia.

Carcinogenicity and Mutagenicity

In multiple studies, chloroform has been shown to be a carcinogen

following oral administration in mice and rats (EPA 1984a). The
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evidence is limited for human carcinogenicity based upon epidemiolo—

gical studies. According to EPA weight—of—evidence carcinogenicity

criteria, chloroform can be classified in category B2-—probable

human carcinogen.

Results of mutagenicity assays have been mixed, with some posi-

tive and some negative.

Drinking Water Standards and Criteria

Standards. EPA has established an MCL for total halomethanes

including chloroform of 100 ,ugIL.

Criteria. Neither EPA nor NAS has developed HAs or SNARLs for

chloroform.

Based upon animal carcinogenicity data, EPA developed an ambient

water quality criterion for the protection of human health of 0.19

ug/L corresponding to the one—in—a—million (1 x 10—6) incremental

increase in lifetime cancer risk estimated on the basis of animal data

(EPA 1980a).

J.6 CHROMIUM

Noncarcinogenic Effects

There are two chromium valences of principal concern in drinking

water——trivalent [Cr(III)] and hexavalent [Cr(VI)] chromium. Cr(VI)

is much more toxic than Cr(III) and has been shown to produce liver

and kidney damage, internal hemorrhage, and respiratory disorders.

EPA has developed an adjusted acceptable daily intake for total

chromium based upon effects of Cr(VI) for the following three reasons

(EPA 1985c):

1. The two valences are in dynamic equilibrium in aqueous media;

2. An AADI based upon Cr(VI), the more toxic of the two

valences, will be conservative (health protective); and

revC !pd Td. er ,HU 'flU]," Ut
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3. Reduction of Cr(VI) to Cr(III) in the stomach following oral

intake is incomplete, and relative to Cr(III), there Is

greater Cr(VI) absorption and tissue accumulation.

EPA derived the provisional AADI for total chromium based upon a

NOAEL reported in a study in which rats were exposed to Cr(VI) in I
drinking water for one year. Based upon a NOAEL of 2.41 mg/kg/day, an

uncertainty factor of 500, and standard intake and physiological I
assumptions, the Agency derived an AADI of 170 pg/L (EPA 1985c).

Carcinogenicity and Mutaqenicity

Based upon positive epidemiological studies demonstrating excess

cancer mortality among Cr(VI)—exposed workers and positive animal

studies, EPA has classified Cr(VI) In Group A — sufficient evidence of

carcinogenicity In humans and animals (EPA 1985c). However, since

chromium has not been shown to be carcinogenic by the oral route, the

Agency has proposed that chromium In drinking water be regulated based 1
upon noncarcinogenic chronic toxicity data (EPA 1985c).

Cr(VI) has demonstrated consistently positive mutagenic activity

in a number of bacterial systems. Both Cr(III) and Cr(VI) have been

shown to interact with DNA in bacterial assays. Cr(VI) has inhibited
I

DNA synthesis and increased unscheduled DNA synthesis In mammalian

cells In culture. Both valences have been demonstrated to produce

clastogenic effects in mammalian cells. Increased frequencies of

chromosomal aberrations have also been observed in occupationally

exposed workers.

Drinking Water Standards and Criteria I

Standards. The current MCL for chromium in drinking water Is 50

pgIL. Based upon the AADI of 170 )Jg/L derived on the basis of chronic

noncarcinogenic toxicological end points in animals, EPA has derived a

proposed RMCL of 120 pg/L by factoring In data on human exposure (100

pg/day via the diet, 0 gig/day via the air) (EPA 1985c).

a

Criteria. In the absence of suitable data, EPA has not derived a

1—day HA for chromium. However, the Agency has derived 10—day and [
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longer—term HAs based upon N0AELs reported in animal toxicity studies,

using an uncertainty factor of 100, and various intake assumptions and

physiological parameters. The 10-day HA based on a NOAEL of 14.4

mg/kg/day reported in a 60—day study in which rats were exposed via

drinking water is 1,400 ,ug/L and 5,000 ug/L for a 10—kg child and

70-kg adult, respectively. The corresponding longer-term HAs, based

on a NOAEL of 2.41 mg/kg/day reported in a chronic study in which rats

were exposed via drinking water, are 240 ,ug/L (child) and 840 ug/L

(adult) (EPA 1985d). The lifetime HA of 120 ug/L was derived in the

same manner and is equivalent to the proposed RMCL (EPA 1985d).

The EPA national ambient water quality criteria for the protec-

tion of human health are 50 ug/L and 170,000 pg/L for Cr(VI) and

Cr(III), respectively (EPA 1980a).

J.7 COPPER

Noncarcinogenic Effects

ic at high—dose levels and is an essential element

Toxic effects following acute exposure in man arid

s include gastrointestinal disturbances, hemolytic

and kidney damage. Limited data are available on

toxicity; however, efficient homeostatic mechanisms

mammals from excess dietary copper (EPA 1985c).

arded as an essential element in mammalian nutri—

requirement in many enzymatic reactions. Copper

ult in decreased iron absorption and iron defi-

so lead to reproductive abnormalities (NAS 1980).

oped an AADI based upon a LOAEL of 5.3 mg/day

clinical case studies (EPA 1985c). EPA derived an

Carcinogenicity and Mutagenicity

Several carcinogenicity studies in animals receiving

orally have been negative. However, because of methodolog

ciencies in these studies, as well as the absence of human

has classified copper according to weight—of-evidence carc
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criteria in Group D—-inadequate data in humans and animals (EPA

1985c).

Copper compounds have generally provided negative results in

mutagenesis assays. Copper sulfate was reported to increase the I
frequency of recessive lethal mutations in Drosophilia melanogaster at

high concentrations. I

Drinking Water Standards and Criteria

Standards. There is currently no primary enforceable EPA drink-

ing water standard for copper. Copper is included in the National

Secondary Drinking Water Regulations as a nonenforceable criterion of

1,000 ug/L based upon organoleptic effects (taste and odor). EPA has I
Issued a proposed RMCL of 1,300 jig/L equivalent to the MDI. As the

MDI was based on acute effects, the Agency made no adjustments using I
human exposure data (EPA 1985c).

Criteria. The EPA has developed a 1—day HA for both adults and

children for copper of 1,300 jig/L based upon the same methodology and

data used to derive .the proposed RMCL (EPA 1985c). In the absence of

suitable data, the Agency did not calculate 10—day longer term or

lifetime HAs.

EPA ambient water quality criterion for copper for the protection

of human health based upon organoleptic effects is 1,000 jg/L (EPA [
1980a).

J.8 CYANIDES

Noncarcinogenic Effects

Cyanides are organic or inorganic compounds that contain the

cyanide-moiety (CM). Organic cyanides are referred to as nitriles.

Cyanides are readily absorbed from the lungs, gastrointestinal tract,

and skin by animals and man. Cyanides exhibit their toxicity by com-

bining with the cellular hemoglobin, resulting in tissue hypoxia.

EPA has calculated a provisional MDI based upon a 2—year study

in which rats were administered diets containing 0 to 300 mg/kg

hydrogen cyanide (EPA 1985c). Using a NOAEL of 10.8 mg/kg/day, an
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uncertainty factor of 500, and assuming 2—liter drinking water con-

sumption, EPA derived an MDI of 750 ug/L for a 70—kg adult and 220

ug/L for a 10—kg child.

Effects on reproduction and development have not been reported at

doses below maternally toxic doses.

Carcinogenicity and Mutagenicity

Potassium cyanide was reported to be not mutagenic in in vitro

assays. Cyanide has been classified in EPA's Group D, not classifi-

able—-inadequate human and animal evidence of carcinogenicity (EPA

1985c).

Drinking Water Standards and Criteria

Standards. Because they have only been rarely detected, and when

they have been detected, it has been at levels greatly below the AADI,

EPA has decided not to regulate cyanides in drinking water (EPA

1985c).

Criteria. EPA has developed a 1—day and 10—day HA of 220 ,ug/L

for a 10—kg child by appropriate modification of the lifetime HA of

750 ,ug/L for daily drinking water intake (1 liter) and weight (10 kg)

(EPA 1985d).

Both the 10-day and lifetime HAs of 750 ug/L for an adult were

developed by application of a 500—fold uncertainty factor, and stan-

dard intake assumptions and physiological parameters to a NOAEL of

10.8 mg/kg/day reported in a chronic study of rats receiving cyanide

in the diet (EPA 1985). EPA has not developed any longer-term HAs for

cyanides.

EPA has developed an ambient water quality criterion for the pro-

tection of human health of 200 ,ug/L (EPA 1980). In 1985, EPA proposed

to revise this level to 3,770 •ug/L (EPA l985p).

J.9 DICHLOROBENZENES (DCBs)

Noncarcinogenic Effects

The principal toxic effects of o-dichlorobenzene (1,2-dichloro—

benzene or o—DCB) and p-dichlorobenzene (1,4—dichlorobenzene or p-DCB)

reC,C ed aL 21
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in humans and other animals from acute and longer—term exposures

include CNS depression; blood dyscrasias; and lung, kidney, and liver

danage. Similar data are not available for m-dichlorobenzene (1,3—

dichlorobenzene or m—DCB). However, based upon short—term assays, EPA

has determined that short—term health assessments developed for o—DCB

should apply to m-DCB.

Carcinogenicity and Mutagenicity

The few studies available on the carcinogenic potential of the I
DCBs have been negative. Preliminary results of an NIP gavage bio-

assay indicate that o—DCB was not carcinogenic under the conditions of
I

the experiment. Pending receipt of the final NIP report for o—DCB,

EPA has categorized all three DCB isomers according to Agency weight—

of—evidence carcinogenicity criteria in Group D, not classifiable as

to human carcinogenicity (EPA 1985j).

In general, DCBs have shown little or no mutagenic activity in a

range of bacterial systems. However, several studies with mold and

plant cultures treated with DCBs have reported mutations and chromo— I
somal alterations (EPA 1985k).

Drinking Water Standards and Criteria

Standards. EPA Is In the process of establishing an enforceable

MCL for o-DCB and p—DCB but not m-DCB. As a first step in the pro-

cess, EPA has Issued a proposed RMCL for o—DCB based upon a NOAEL

reported In a subchronlc gavage study In mice and rats. Based upon a

NOAEL of 125 mg/kg/day. an uncertainty factor of 100, allocatIon of

20% of the total human Intake from all exposure sources to drinking

water, and various Intake and physiological assumptions, EPA has I
derived a proposed RMCL for o—DCB of 620ug/L. EPA has also issued a

proposed MCL for p—DCB of 750 pg/L, based upon a NOAEL of 150 mg/kg/ I
day reported in a rat gavage study, an uncertainty factor of 1,000,

and standard Intake assumptions and physiological parameters (EPA

1984c).

In the absence of sufficient data, EPA has not developed, and is

not In the process of developing, a drinking water standard for m—DCB.
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Criteria. No 1—day or 10-day HAs were derived by EPA for o-DCB,

m-DCB, or p-DCB, due to absence of suitable data. The longer-term HA

for o—DCB judged by EPA to be applicable to m-DCB was developed using

a NOAEL reported in a subchronic gavage study of o—DCB in rats and

mice. Based upon a NUAEL of 125 mg/kg/day, an uncertainty factor of

100, and standard intake assumptions and physiological parameters and

assumptions, EPA developed a longer-term HA for o—DCB and m-DCB of

8,930 .ug/L (10—kg child) and 31,250 ug/L (70—kg adult) (EPA 1985d).

The longer—term HA for p—DCB was derived from a NOAEL of 150 mg/kg/day

reported in a subchronic gavage study. Based on this NOAEL, an

uncertainty factor of 100, and standard EPA assumptions and physiolo-

gical parameters, EPA derived longer—term HAs for p—DCB of 10,700 ug/L

(child) and 37,500 ug/L (adult).

The EPA lifetime HA for o—DCB of 620 ug/L was derived in the same

manner and is equivalent to the proposed RMCL. However, due to the

absence of suitable data, the Agency has not developed a lifetime HA

for m—DCB.

The lifetime HA for p—DCB was derived based upon a NOAEL in the

NTP subchronic study. Using a NOAEL of 150 mg/kg/day, a 10,000—fold

uncertainty factor, and standard EPA assumptions and physiological

parameters, the EPA derived a lifetime HA for p—DCB of 750 ug/L (EPA

1985d).

The EPA ambient water quality criterion for the protection of

human health applicable to an individual DCB isomer or the sum total

of all three DCB isomers is 400 ug/L (EPA 1980a).

J.10 1,1—DICHLOROETHANE

Noncarcinogenic Effects

The data on noncarcinogenic toxicity of 1,1—dichioroethane are

extremely limited. Based upon analysis of other chlorinated toxicity

data, 1,1-dichloroethane exposure probably causes CNS depression and

respiratory tract and skin irritation (EPA 1984d). Findings of cardi-

ac arrhythmias in patients following use as an anesthetic resulted in

discontinuation of its use (EPA 1984d).

1,1-dichloroethane has not demonstrated teratogenic or reproduc-

tive toxicity at non—maternally toxic doses (EPA 1984d).

y-ipar
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Carcinogenicity

In a single carcinogenicity bioassay conducted by the National

Cancer Institute (Nd), rats and mice received 1,1—dlchioroethane by

intubatlon. High mortality among all exposed groups of animals prob— I
ably precluded significant occurrence of exposure—related tumors (EPA

1984).

In male mice, a marginally increased incidence of hepatocellular

carcinoma, not significantly different from the incidence in the

pooled vehicle control, was reported. In female mice, a significantly

positive dose—response relationship in the incidence of benign endo—

metrial polyps was reported. No significant changes in incidences I
were noted in male rats; fenale rats showed a significant dose—

response relationship in the incidence of hemangiosarcoma. I
Based Upon the absence of clear statistical findings and low

survival of all groups tested, NCI concluded that although the results

were suggestive, there was no conclusive evidence of carcinogenicity

in mice or rats (EPA 1984d). No human data are available. Based upon

these data, EPA has classified 1,1—dichioroethane according to weight—

of—evidence carcinogenicity criteria In group 0——Inadequate human and

animal evidence of carcinogenicity (EPA 1984d).

1,1—dichioroethane has been reported as not mutagenic In an assay

Involving Salmonella typhimurium, whereas positive results have been

reported in an assay of viral transformation in Syrian hamster eiibryo

cells.

Drinking Water Standards and Criteria

Standards. There Is no EPA drinking water standard for 1,1—di—

chioroethane. EPA, as yet, has not initiated a ruling procedure for

the compound.

Criteria. EPA has developed neither HAs nor an ambient water

quality criterion for the protection of human health. I

J.11 1,2—DICHLOROETHANE (ETHYLENE DICHLORIDE OR EDC)

Noncarcinogenic Effects

At relatively high doses, 1,2—dichioroethane (EDC) produces CNS

depression as well as injury to the liver, kidney, and adrenals.
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Symptoms of CNS depression typically include headache, dizziness,

nausea, and general weakness. Effects on the liver include necrosis

and epithelial cell damage, and on the kidney degeneration of the

proximal tubule (EPA 1985b).

Carcinogenicity and Mutagenicity

In a NCI bioassay, EDC administered by gavage was shown to

increase the incidence of tumors in both mice and rats. Based upon

these data, EPA has classified EDC according to weight—of—evidence

carcinogenicity criteria in Group B2 — probable human carcinogen

(EPA 1985b).

[DC has been shown to induce gene mutations in bacteria, plants,

Drosophilia melanogaster, and cultured Chinese hamster ovary cells

(EPA 19851). In addition, [DC has been reported to cause meiotic

chromosornal disjunction in Drosophilia. Based upon these data, EPA

has determined based upon weight—of—evidence criteria that [DC is a

mutagen that may have the potential for causing adverse effects in

humans (EPA 1985i).

Drinking Water Standards and Criteria

Standards. In the first stage of a procedure to establish an

enforceable MCL for EDC in drinking water, EPA has established a

nonenforceable health—based RMCL of 0. This RMCL was predicated on

the EPA conclusion that no exposure to a "probable human carcinogen"

is acceptable. Based upon considerations of analytical feasibility

and feasibility of control, EPA has issued a proposed MCL for EDC of 5

ug/L. At the completion of the ruling, EPA will establish an enforce-

able MCL.

Criteria. In the absence of suitable data, EPA has not developed

1—day or 10-day I-lAs for EDC. EPA has, however, developed a longer—

term HA based upon a NOAEL reported in a rat inhalation study. Based

upon a NOAEL of 405 mg/rn3, an uncertainty factor of 100, and various

intake assumptions and physiological parameters, EPA derived longer-

term HAs of 740 ug/L (10—kg child) and 2,600 pg/L (70—kg adult) (EPA

rec'J
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1985d). Because EDC was judged to be a probable human carcinogen, EPA

did not develop a lifetime HA for noncarcinogenic effects.

EPA has not developed an ambient water quality criterion for EDC

for the protection of human health.

J.12 DICHLOROMETHANE (METHYLENE CHLORIDE or DCM)

Studies in humans and animals of dichioromethane (DCM) have

largely been limited to the inhalation route. Mild exposures result

In CNS disturbances, followed by rapid and complete recovery. Follow— I
ing more severe exposure, greater disturbances to the CNS and peri-

pheral nervous system occur. DCM can be cardiotoxic to the heart, I
causing arrhythmias following acute exposure. Following intake, DCM

Is metabolized to carbon monoxide, resulting In decreased oxygen
I

transport to cells via the blood, which In turn results in tissue

hypoxia.

t
Carcinogenicity and Mutagenicity

0CM has been shown to be carcinogenic in male and female mice

(EPA 1985f). In addition, there Is some evidence of carcinogenicity

in male rats (EPA 1985f). No elevated cancer risks have been demon— (
strated in humans In epideniological studies; however, EPA has judged

these studies to be methodologically inadequate to detect cancer in

man (EPA 1985f). Based upon EPA weight—of—evidence carcinogenicity

criteria, EPA has placed DCM In category B2——probable human carcino-

gen.

DCM In vitro mutagenicity assays have been positive In four dif-

ferent systems (EPA 1985e). Based upon weight—of—evidence criteria,

EPA judged 0CM to be a mutagen with the potential for inducing gene

mutations in exposed human cells (EPA 1985e). In addition, the Agency

concluded a positive response in cultured mammalian cells indicates

that DCM may also cause chromosomal aberrations, but additional stud-

ies would be required to confirm these data (EPA 1985f).

Drinking Water Standards and Criteria

Standards. EPA has not established an MCL for DCM, and has not,

as yet, initiated rule—making procedures to establish an MCL.
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Criteria. EPA has derived a 1-day HA for DCM in drinking water-'-

based on an acute toxicity study in which rats were exposed by gavage.

Using a LOAEL of 1,326 mg/kg/day, an uncertainty factor of 1,000, and

standard intake assumptions and physiological parameters, EPA devel-

oped a 1—day HA of 13,300 ug/L for a 10—kg child (EPA 1985d).

Based upon a NOAEL reported in a 13—week oral rat study, EPA

derived a 10—day HA for a 10-kg child. The 10—day H/\ of 1,500 ug/L

was derived by application of a 100-fold uncertainty factor along with

standard intake assumptions to a NOAEL of 15 mg/kg/day (EPA 1985d).

In the absence of appropriate data, EPA did not derive a longer-

term HA. However, EPA did calculate a lifetime HA based upon a NOAEL

reported in a chronic study in which rats received DCM in drinking

water. Based upon a NOAEL of 5 mg/kg/day, a 100—fold uncertainty

factor, and standard intake assumptions, EPA derived a lifetime HA for
noncarcinogenic effects of 1,750 jig/L (EPA 1985d).

EPA has developed an ambient water quality criterion for DCM for

the protection of human health based upon noncarcinogenic effects of

13,400 ,ug/L (EPA 1980a).

J.13 ETHYLBENZENE

Noncarcinogenic Effects

The major effects following acute and chronic exposure to ethyl-

benzene are kidney and liver pathologies and nervous system disorders

(EPA 1985c).

EPA derived an AADI from a study in which rats received ethyl—

benzene orally for 5 days/week for 6 months. Using a NOAEL of 136

mg/kg/day, an uncertainty factor of 1,000, and various physiological

parameters and intake assumptions, EPA derived a provisional AADI of

3,400pg/L (EPA 1985c).

In a single inhalation study, no maternal toxicity, embryo—

toxicity, or tetratogenicity was exhibited (EPA 1985d).

Carcinogenicity and Mutagenicity

A carcinogenicity bioassay for ethylbenzene has been initiated by

Nd, but, as yet, data are not available. Pending receipt of the NTP

cdcpr
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results, EPA has classified ethylbenzene, according to Agency weight—

of—evidence carcinogenicity, in Group D——not classifiable as to human P
carcinogenicity (EPA 1985c).

Based upon a limited number of assays in Salmonella typhimurium,

ethylbenzene has not been shown to be a mutagen.

Drinking Water Standards and Criteria

Standards. EPA is currently engaged in a rule—making procedure

to establish an enforceable MCL for ethylbenzene in drinking water

(EPA 1985c). Based upon the provisional MDI of 3,400 ig/L for

noncarcinogenic effects, EPA has Issued a proposed RMCL of 680 .ug/L —

assuming 20 percent of total daily Intake is from drinking water.

Criteria. In the absence of appropriate data for the oral route,

EPA has developed a 1—day HA based upon a study of 8—hour inhalation

exposures to human male volunteers. Based upon a NOAEL of 435

mg/rn3, an uncertainty factor of 10, and various physiological

paraieters and Intake assumptions, EPA derived 1—day HAs of 20,700

).ig/L and 72,500 ug/L for a 10—kg child and 70—kg adult, respectively

(EPA 1985c, 1985d). In the absence of toxicity data following the

appropriate exposure duration, EPA has developed 10—day HAs criteria

of 2,070 ,ug/L (child) and 7,250 ,ug/L (adult) by application of a

10—fold uncertainty factor to the 1—day I-LAs (EPA 1985d). In the

absence of suitable data, EPA has not derived any longer—term HAs.

EPA's lifetime HA, equivalent to the proposed RMCL, is 680 pg/L.

EPA ambient water quality criteria for protection of human health

Is 1,400 jig/L (EPA 1980a).

J.14 LEAD

Noncarcinogenic Effects

When toxicity information is considered for noncarcinogenic

effects of substances, the data are evaluated based on their dose—

related response characteristics and the establishment of an exposure

level below which no adverse effects are observed. Historically, the C
observed threshold or no-effect level for lead-Induced toxic effects
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has continued to decline as more sophisticated experimental and

clinical measures are employed to detect more subtle effects. These

include alterations in physiological functions at PbB levels below the

currently accepted maximum safe level for exposure to children, a

segment of the population currently regarded to be at highest risk of

lead—induced effects (EPA 1985c).

The most serious effects associated with markedly elevated PbB

levels are severe neurotoxic effects that include irreversible brain

damage. For most adults, such damage does not occur until PbB levels

exceed 100 to 120 micrograms per deciliter (ug/di). At these PbB

levels, severe gastrointestinal symptoms and effects on several other

organ systems are often found. Precise thresholds for occurrence of

overt neurological and gastrointestinal signs and symptoms of lead

exposure in cases of subencephalopathic lead intoxication have yet to

be established, but such effects have been observed in chronically

exposed adult lead workers at PbB levels as low as 40 to 50 ug/dl

Toward the lower range of PbB levels associated with overt lead

intoxication, less severe but important signs of impairment in normal

physiological functioning in several organ systems are evident among

apparently asymptomatic lead—exposed adults (EPA 1985c). These

include:

• Slowed nerve conduction velocities indicative of peripheral

nerve dysfunction (at PbB levels as low as 30 to 40 ug/dl);

• Altered testicular function (at PbB levels of 40 to 50 jig/dl);

and

• Reduced hemoglobin production (at approximately 50 ug/dl).

EPA has concluded that all of the above effects point toward a gen-

eralized impairment of normal physiological functioning of several

different organ systems as adult PbB levels exceed 30 to 40 ug/di

Evidence of impaired heme synthesis effects in blood occur at even

lower levels.

More recent research has indicated that there is a relationship

between PbB levels and increases in blood pressure. Preliminary

evced pa-
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review of this work indicates a statistically significant correlation

between PbB levels and diastolic blood pressure in white males, ages

40 to 50, with no threshold apparent in the range of 6 to 3ojig/dl.

Of particular concern is the finding of a 2 mm Hg increase in

diastolic pressure per incremental PbB level increase of O.5ug/dl.

Possible increases in risk of more severe medical events (stroke,

heart attack, death) associated with lead—induced increases in blood

pressure are also estimated in one of the recently published studies. I
Children represent a sensitive subpopulation with regard to lead

toxicity. As with adults, lead affects many different organ systems
I

and biochemical/physiological processes across a wide range of expo-

sure levels. Effective PbB levels for producing encephalopathy or
1

death In children are lower than in adults, starting at approximately

80 to 100 ig/d1. Permanent mental retardation and other marked neuro-

logical deficits are among lasting neurological sequelae typically

seen in cases of nonfatal childhood lead encephalopathy. Other overt

neurological signs and symptoms of subencephalopathic lead intoxica- I
tion, such as peripheral neuropathies (functional and/or pathological

changes In the peripheral nervous system), have been detected in some

children at PbB levels as low as 40 to 6Opg/dl. Chronic kidney

disease Is not evident at PbB levels above lOOug/dl. Moreover, colic
I

and other overt gastrointestinal symptoms occur In children, at least

down to 60 g/dl. Frank anemia is also evident at 70 jig/dl, repre-

senting an extreme manifestation of reduced hemoglobin synthesis at

PbB levels as low as 4Opg/dl. All these effects are widely accepted

as adverse health effects, and are reflective of widespread marked

Impact of lead on the normal physiological functioning of many dif-

ferent organ systems (EPA 1984e, 1985c). I
Additional studies demonstrate further important health effects

occurring In non—overtly lead—Intoxicated children at similar or lower

PbB levels than those Indicated above. Anong the most important and

controversial of these electrophysiologlcal and neuropsychological

effects are indications of peripheral nerve dysfunction, Indexed by

slowed nerve conduction velocities (NCV) found in children with PbB

levels lower than 30 ug/dl. EPA has concluded that while none of

these studies on CNS effects can individually be regarded as conclu-

sively proving significant cognitive (IQ) or behavioral effects
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child—bearing age in general. This conclusion was based on the known

equilibration between maternal and fetal blood lead concentrations and

growing evidence of deleterious effects in young children as PbB

levels approach 25 to 3Opg/dl. Industrial lead exposure of men with

PbB levels of 40 to 5ojig/dl also appears to result in altered testi-

cular function.

Carcinogenicity I
Several studies have reported renal tumors in Wistar rats fol-

lowing ingestion of high doses of a lead salt (lead acetate). Lead I
subacetate (another lead salt) has produced benign tumors (renal

carcinomas or adenomas) in Swiss mice and several strains of rats, but

not golden hamsters. Gliomas (CNS tumors) were also observed in many

of these studies.

There have been a number of epidenilological studies which have

assessed the mortality experience of lead-exposed workers. In some of

the studies, no excess cancer mortality was observed. In one study,

non—statistically significant excess cancer mortality of the respira-

tory system and cancer of the digestive organs and peritoneum was I
reported, which on evaluation by other statistical techniques by

another investigator was reported to achieve statistical significance. I
Another study has reported increased mortality from renal cancer among

a group of lead smelting workers. However, this excess mortality,
I

based on only six cases, did not achieve statistical significance. On

review of all of these studies, EPA concluded that the absence of good

lead exposure documentation made it difficult to assess the contribu-

tion of lead to the observed results. -

The International Agency for Research on Cancer (IARC) has clas— L
sifled lead in Group 3, inadequate evidence for carcinogenicity in

humans, sufficient evidence for carcinogenicity in animals (for some

salts). EPA has classified lead in category B2 (sufficient evidence

In animals, insufficient evidence in humans) according to the Agency's

Guidelines for Carcinogen Risk Assessment (51 Federal Register

33992—34003 September 24, 1986). However, the Agency noted that the

doses inducing kidney tumors In positive rat studies were beyond the

human lethal dose, and several epidemiological studies have not

demonstrated an association between lead exposure and elevated cancer

J-24



occupationally exposed workers. Consequently, EPA has recently pro-

posed to set an RMCL in drinking water based on noncarcinogenic end-

points.

Drinking Water Standards and Criteria

Standards. The current MCL for lead under the National Interim

Primary Drinking Water Regulations is 50 .ugIL. This limit was

designed to limit PbB levels in 99.5% of the population of below 30

•ug/dl.

NAS (1984) has stated that the current MCL, in view of other

environmental sources of exposure, may not provide a sufficient margin

of safety, particularly for fetuses and young children.

EPA, in agreement with this assessment, has recently taken the

first step in lowering the P'ICL by issuing a proposed RMCL of 20 ugIL.

This level was derived based on a target PbB level of 15 ug/dl for

protecting children and infants, using a conversion factor of 6.25 to

translate PbB to lead in drinking water (assuming a consumption of 1

liter of water per day) and an uncertainty factor of 5 (EPA 1985c).

After finalization of the RMCL, EPA would then factor in other data,

such as technological feasibility, to establish a revised MCL.

Criteria. EPA has not developed 1—day, 10—day, or longer-term

HAs for lead. The lifetime HA of 20 •ug/L is equivalent to, and was

derived in the same manner as, the proposed RMCL (EPA 1985d).

The EPA ambient water quality criterion for the protection of

human health is 5OpgIL (EPA 1980a).

J.15 MERCURY

Noncarcinogenic Effects

In the environment mercury typically exists in two basic forms:

inorganic salt and organic mercury compounds. Inorganic mercury is

poorly absorbed through the gastrointestinal tract, does not penetrate

cell membranes rapidly, and is less toxic than methyl mercury. The

principal target organ of inorganic mercury is the kidney. Organic
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mercury compounds typically exhibit their toxicity in the central

nervous system. Contamination of fish and shellfish by methyl mercury

compounds has resulted in Minimata Disease in Japan, characterized by

mental disturbances, ataxia, speech disturbances, and hearing Impair—

ment. As inorganic mercury is the form found in this study, the

remainder of this profile will concentrate on inorganic mercury.

EPA has calculated an MDI of 5.5,ug/L for inorganic mercury

based upon a NOAEL of 50 .ug/kg/day reported in a study of rats, a

factor of 0.739 to adjust for the content by weight of mercury in

mercuric chloride, the specific chemical administered in the study; an

uncertainty factor of 1,000; and an additional factor of 10 to compen- I
sate for the difference In absorption between subcutaneous exposure in

the study and oral exposure in man (EPA 1985c).

Parenteral (Injection) administration of highly toxic doses of

Inorganic and organic mercury to animals has resulted in teratogenic

and reproduction effects. The human relevance of these experimental

findings is unknown due to the high dosages used, and differences

between routes of exposure (Injection In animals versus Ingestion or

Inhalation in man) (EPA 1984f).

Carcinogenlcity and Mutagenlcity

Mutagenicity studies of inorganic mercury have been equivocal. L
EPA has classified mercury in Group 0, not classifiable———inadequate

human and animal evidence of carcinogeniclty (EPA 1985c).

Drinking Water Standards and Criteria

[

Standards. The current MCL for inorganic mercury under the

National Interim Drinking Water Regulations Is 2pg/L. EPA has

recently initiated a rule—making process to revise the MCL and has

proposed an RMCL of 3 pg/L based upon the MDI of 5.5 j.ig/L, factoring

In data on human exposure (4.3 pg/day via diet and 1 jig/day via air)

(EPA 1985c).

Criteria. EPA has not established 1—day, 10—day, or longer—term

HAs for mercury. The EPA lifetime HA was established In the same
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manner and is equivalent to the EPA proposed R1CL of 3 ug/L (EPA

1985d).

EPA has not developed an inorganic mercury ambient water quality

criterion for the protection of human health.

J.16 NICKEL

Noncarcinogenic Effects

Laboratory studies in animals have demonstrated depressed body

weight gain, alterations in hematology parameters, cytochrome oxidase

activity, and iron contents of organs following high oral nickel expo-

sure.

Feeding studies involving administration of various nickel com-

pounds to rats are more applicable to human exposure situations.

Various studies have reported a correlation between nickel concentra-

tion in food or water and reproductive performance. Nickel exposure

has also been reported to impair male gametogenesis in mice and rats.

No adverse reproductive effects linked to nickel exposure have been

reported in humans.

Carcinogen ic it

The chemi

in determining

compounds (e.g

carbonyl) have

sure. However

orally to rats

y and Nutagenicity

cal form and route of exposure may be

the carcinogenic potential of nickel.

metallic nickel, nickel subsulfide,

been shown to produce tumors following

multiple studies in which nickel was

and mice have been uniformly negative

J—27

important factors

Insoluble nickel

and nickel

inhalation expo—

administered

(EPA 1985c). In

Studies evaluating the effects of nickel administration on animal

reproductive systems have produced varying results. Nickel is known

to cross the placental barrier in animals, and some data suggest this

is also true for humans. Intraperitoneal and intravenous injections

of nickel compounds have produced some tetratogenic effects in ani-

mals. Increased fetal mortality and reduced fetal weights also were

observed. In some studies, high dosages resulted in reduced fetal

survival and decreased fetal weights in the absence of frank terato-

genesis.
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humans, excess respiratory cancer mortality has been demonstrated in

epidemiological studies of nickel smelting and refining workers.

EPA has classified nickel in group B2——sufficient evidence for

carcinogenicity in animals, limited evidence in humans——according to

guidelines for carcinogenic risk assessment (51 Federal Register

33992—34003 September 24, 1986), based upon the positive animal

evidence for nickel subsulfide and carbonyl compounds.

Nickel chloride was not mutagenic, whereas nickel sulfate was

found to be mutagenic In In vitro assays.

Drinking Water Standards and Criteria

Standards. There is no federal drinking water standard for

nickel. EPA, however, has established a lifetime drinking water

health advisory of 150 jig/L (EPA 1985c).

Criteria. EPA has derived 10—day HAs for a 10—kg child and 70—kg

adult based on a NOAEL of 10 mg/kg/day rported In a study In rats

(EPA 1985c). Ten—day HAs of 1,000 )Jg/L (child) and 3,500 pg/L (adult)

were derived from the NOAEL using an uncertainty factor of 100, and

standard EPA Intake assumptions and physiological parameters.

Using a NOAEL of 5 mg/kg/day, reported In a 2—year feeding study

in rats, EPA has derived an MDI and a lifetime HA for nickel in

drinking water (EPA 1985c, EPA 1985d). An MDI of 350 jig/I was

derived by applying an uncertainty factor of 100, an adsorption eff I—

clency of 0.2, and assuming consumption of 2 liters per day (EPA

1985d). Using this MDI, EPA has derived a lifetime HA of 150 pg/L by

factoring in human exposure (food of 400 'ug/day and from air of 0.6

,ug/day).

EPA's proposed ambient water quality criterion for the protection

of human health is 632 pg/I (49 Federal Register 4551 February 1984).

J.17 RADIONIJCLIDES

Introduction

There are approximately 2,000 known radlolsotopes or radionu-

clides which emit radiation (e.g., alpha particles, beta particles,

J-28



gamma rays, or photon radiations) as they decay (EPA 1986b). Radio-

nucl ides can be classified into two categories-—natural and man-made.

The natural radionuclides are, for the most part, alpha particle

emitters with some beta particle activity. The natural radionuclides

involve three decay series which start with uranium—238, thorium—232,

or uranium—235, and are called the uranium, thorium, and actinium

series, respectively. Each series decays by either an alpha or beta

particle through several radionuclides and ending with a stable iso-

tope of lead.

Health Effects

Radiation causes three general types of adverse health effects in

humans: developmental and teratogenic effects, genetic effects, and

somatic effects which include carcinogenesis, cataract of the lens of

the eye, nonmalignant damage to the skin, and gonadal cell damage and

impairment of fertility (EPA 1986b).

Based upon review of considerable epidemiologic evidence, includ-

ing that of survivors of the Hiroshima and Nagasaki atomic bombings,

EPA has classified radionuclides according to weight-of-evidence

carcinogenicity criteria in Group A, human carcinogens (EPA 1986b).

Although direct epidemiology studies do not exist for ingested

uranium, the Agency has classified it in Group A——human carcinogen——

because there is sufficient information that it deposits inbene and

emits alpha particles and gamma rays in a way similar to radium, for

which sufficient epidemiological evidence exists (EPA 1986b).

re:ed pap-
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Man—made radionucl

the transuranics (those

dic table than uranium)

cle modes. The second,

table, undergo decay pr

Humans are exposed

cosmic rays, radiation

food and drinking water

for natural background

millirems (mrem)/year,

tion of raclon—222 and i

ides fall into two subcategories. The first,

radionucl ides of elements higher on the perio-

generally decay by both alpha and beta parti-

radionuclides below lead on the periodic

imarily by beta and/or gamma ray emission.

to radiation from numerous sources including

from the ground, and intake of radionuci ides in

• The annual average effective dose equivalent

in the United States is approximately 200

about 50 percent of which arises from inhala-

ts decay products (EPA 1986b).
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Drinking Water Standards and Criteria 15 393

Standards. The National Interim Primary Drinking Water Regula-

tions for radionuclides were promulgated on July 9, 1986 (41 FR
I

28404). Interim MCLs were set at 5 picocurles per liter (pCi/L) for

radiuni—226 and 228, 15 pCi/I. for gross alpha activity (excluding radon

and uranium), and a total dose equivalent of 4 mrem/year for man—made

radioactivity. A separate standard was set for radium because, at the

time of promulgation, EPA believed radium to be the most toxic of the

radionuclides (EPA 1986b). The gross alpha particle activity standard

was designed as a screening device to measure compliance with the I
radium MCL. When gross alpha activity exceeds 3 pCi/L, the regula-

tions require determination of radium—228 and if it exceeds 5 pCi/I
I

for radium—228. In addition, the standard serves as a gross indicator

of high levels of other radionuclides (EPA 1986b).
IThe gross beta particle activity standard was designed to be a

screening device to measure man—made radionuclides. The regulations

require determination of gross beta particle activity, tritium, and

strontium concentrations in every sample required under the regula-

tion, and further require that the combination of all man—made radio—

nuclides cannot result in a dose that exceeds 4 mrem/year. Strontium

was specified because it is one of the most toxic fission products; I
tritium because It cannot be detected by the gross beta screening

procedure (EPA 1986b). If the gross beta particle activity Is greater

than 50 pCi/L, then the drinking water must be re—analyzed to deter-

mine which other radlonuclides are present. The dose from these

radionuclides cannot exceed 4 mrem/year (EPA 1986b).

Criteria. EPA will shortly issue proposals to revise the interim

drinking water standards for radionuclides. Based upon categorization

In Group A, human carcinogens, EPA will establish a proposed RMCL of 0 I
to satisfy the statutory mandate which requires they be set so that

"no known or anticipated adverse effects on persons will occur, with

an adequate margin of safety" (EPA 1986b).

EPA has developed an MDI of 60 jig/I for uranium based upon non—

carcinogenic effects, based upon a NOAEL of 1 mg/kg/day reported In

animal studies. EPA derived the MDI based upon an uncertainty factor
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of 100, animal

assumptions (2

corresponds to

uptake of one percent, human

liters/day and 70—kg weight)

40 pCiIL (EPA 1986b).

uptake of 5%,

(EPA 1986b).

and standard

This AADI

J.18 TETRACHLOROETHENE (PERCHLOROETHYLENE or PERC)

Noncarcinogenic Effects

The principal toxic effects following acute exposure in

to tetrachloroethene (PERC) are depression of the CNS, ataxi

of muscular coordination), and respiratory cardiac arrest.

and chronic effects in animals include damage to the liver

effects. In humans, the principal effects are CNS depressi

liver toxicity.

animals

a (failure

Subchronic

and kidney

on and

reported

1985d).

internal

and rats

in Group

Agency is

a rule—mak

PERC

c hroniosom

bination.

increased incidenc

A draft report of

review, has noted

Although EPA has

B2——probable human

awaiting final res

ing for the chemic

has been evaluated

al aberrations, unsc

In general, these

no dose—dependent

(EPA 1985h)

Drinking Water Standards and Criteria

Standards. EPA has not established

water. The agency is scheduled to begin

establish a MCL in the near future.

Criteria. In

1—day HA for PERC.

a MCL for PERC in drinking

rule-making procedures to

Carcinogenicity and

A 1977 NCI bio

,

Mutagenicity

assay in which PERC was administered by gavage

e of liver tumors in mice but not rats (EPA

a NTP inhalation bioassay currently under

an increased incidence of tumors in mice

previously categorized tetrachloroethylene

carcinogen (EPA 1985b, 1985h)——the

ults of the NTP bioassay before commencing

a] in drinking water.

for its ability to cause gene mutation,

heduled DNA synthesis, and mitotic recom—

responses have been weak and were

observed at high concentrations

Additionally,

these studies

that were cytotoxic (EPA 1985h)

relationships were demonstrated in

the absence of suitable data, EPA has not derived a

EPA derived a 10—day HA based upon a LOAEL of 70
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mg/rn3 reported in a Study of humans following inhalation for 7 hours

per day for 5 consecutive days. Using the LOAEL, an uncertainty

factor of 1,000, and various intake and physiological assumptions, EPA

derived a 10—day HA for a 10-kg child of 34,000 ug/L. I
Using a NOAEL of 475 mg/rn3 reported in a subchronic inhalation

study in rats, a 100—fold safety factor, and standard assumptions, EPA 1
derived longer—term HAs of 1,940 ,ug/L (child) and 6,800 pg/L (adult).

Using a similar methodology, EPA derived a lifetime noncarcinogenic HA
I

of 680 ug/L for 70—kg adult based on a NOAEL of 475 mg/rn3 reported

in a chronic Inhalation study of rats (EPA 1985d).

As noted by EPA, the lifetime HA applies to noncarcinogenic

effects only, and would correspond to significant estimated lifetime

cancer risks (EPA 1985d).

NAS has calculated 1—day and 10—day SNARLs for noncarcinogenic

effects of 172,000 ,ug/L and 24,500 ,ug/L, respectively (NAS 1980).

The EPA ambient water quality criterion for the protection of

human health corresponding to an one—in—a-million incremental lifetime
I

excess risk estimated on the basis of animal data is 0.8ug/L (EPA

1980a). I
J.19 TOLUENE

I
Noncarcinogenic Effects

Acute or chronic exposure to high levels of toluene In animals I
results In CNS depression and effects on the lungs, liver, and

kidney. I
EPA has derived an AADI for drinking water consumption based upon

a 24—month Inhalation study In rats (EPA 1985c). Based upon a NOAEL

of 1,130 mg/rn3, an uncertainty factor of 100, and assuming 50 per-

cent pulmonary absorption, EPA derived an MDI of 10,100 ug/L (EPA

1985c).

Carcinogenicity and Mutagenicity I
Only one long—term carcinogenicity bioassay of toluene has been

reported. This study concluded that toluene was not carcinogenic

following inhalation In rats. NIP is conducting carcinogenicity
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studies in which toluene

gavage to rats and mice

European investigators

years. According to we

has classified toluene

carcinogenicity (EPA

Toluene has not

assays (EPA 1985c).

is being administered by inhal

In addition, carcinogenicity

are expected to be published in

ight—of-evidence carcinogenicity

in Category D, not classifiable

ation and

studies by

the next few

criteria, EPA

as to human

Drinking Water Standards and Criteria

Standards. In the first stage of the rule—making process

designed to establish a MCL for toluene in drinking water, EPA has

issued a proposed RMCL of 2,600 ug/L derived from the MDI of 10,100

jiglL by allocating a 20 percent drinking water contribution to total

intake from all sources of exposure (EPA 1985c). Subsequent to

finalization of the RMCL, EPA will evaluate analytical feasibility and

feasibility of control in establishing an enforceable MCL.

Criteri a.

exposure to tol

than the usu

distributed

bioaccurnul at

The EPA

human health

al 10—fold uncertainty factor because

and excreted and because the chemical

ion potential relative to typical tox

ambient water quality criterion for

is 14,300 ,ug/L (EPA 1980a).

single inhala—

AEL, an uncer—

parameters and

ug/L and 63,000

(EPA 1985d).

10-day HAs of

ing an uncertainty

three-fold rather

toluene is rapidly

presents little

icants (EPA 1985d).

the protection of

1985c).

been shown to be mutagenic in in vivo or in vitro

In the absence of adequate dose—response data for oral

uene, EPA derived a 1—day HA, based on NOAEL of 377

mg/rn3 reported in studies of humans, the subjects of

tion exposures for up to 8 hours. Based upon the NO

tainty factor of 100, and a variety of physiological

intake assumptions, EPA derived 1-day HAs of 18,000

ug/L for a 10—kg child and 70—kg adult, respectively

In the absence of sufficient data, EPA derived

6,000 pg/L (child) and 21,000 .ug/L (adult), by apply

factor of 3 to the 1-day HA. The Agency utilized a

y' p3D
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r.i.2O 11,1—TRICHLOROETHANE (TCA) is 3.)7

Noncarcinogenic Effects

The principal noncarcinogenic effects of 1,1,1—trichioroethane

(TCA) following exposure in animals and man are depression of the

CNS, Increase in liver weight, and cardiovascular changes. Current

data do not suggest that TCA is reproductive of developmental toxin. 1
EPA has developed a risk reference dose (RRfD) of 0.35 mg/kg/day

based upon a NOAEL of 1,365 mg/rn3 reported in a study in which mice I
were exposed by inhalation for 14 weeks. EPA derived the RRfD by

application of an uncertainty factor of 100, a 30% absorbed dose, and
I

standard physiological parameters (EPA 1985d).

Carginogenicity and Mutagenicity

There have been two TCA carcinogenicity bioassays. The first,

conducted by Nd, was judged to be Inadequate due to poor survival in

treated animals. Preliminary results of the second, by NIP, showed

elevated Incidences of hepatocellular carcinomas. These InitIal 1
results have been questioned and the study is currently being audited

(EPA 1985b). Based upon these results, EPA has classified TCA accord-

ing to weight—of—evidence criteria In Group D, not classifiable——

inadequate human and animal evidence of carcinogenicity (EPA 1985b).

I

Drinking Water Standards and Criteria

Standards. Currently, there is no MCL for TCA in drinking water.

In the first phase of a regulatory program to establish a MCL, EPA has I
issued a final RMCL of 200 ug/L (EPA 1985b). The RMCL was derived

from the RRfD of 35 mg/kg/day by application of standard weight (70 I
kg), drinking water Intakes (2 lIters/day), and allocation of 20% of

total daily Intake to drinking water Intake (EPA 1985b).
I

Criteria. EPA has developed a 1—day HA based upon a LOEL of 1.4

g/kg/day reported in a study of rats receiving a single oral dose of

TCA. Based upon the LOEL, and standard weight and Intake assumptions,

EPA derived a 1—day HA of 14,000 ug/L for a 10-kg child (EPA 1984d).

In the absence of sufficient data, EPA has not developed a 10—day HA.
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EPA has developed longer-term HAs of 35,000 .ug/L (child) and 125,000 1
..._.j '_4..J

pg/L (adult), based upon a NOAEL of 0.5 g!kglday reported in a study

in rats receiving TCA by gavage for 12 weeks (EPA 1985d).

The EPA lifetime HA of 200 ug/L is equivalent to and was derived

by the same methodology as the RMCL (EPA 1985d).

The EPA ambient water quality criterion for TCA for the protec-

tion of human health is 18,700 pg/L (EPA 1980a)

J.21 TRICHLOROETHENE (TCE)

Noncarcinogenic Effects

The principal toxicological effect of concern for trichloro-

ethene (TCE) is carcinogenicity. Noncarcinogenic effects include CNS

disturbances and kidney and liver damage following exposure to

relatively high airborne concentrations.

Carcinogenicity and Mutagenicity

Six studies of the carcinogenicity of TCE in animals have been

published. Two have reported significant increases 1n liver tumors in

mice. EPA has judged three others as technically flawed. A sixth

reported that TCE, containing epichlorohydrin and epoxybutane, was

carcinogenic in a less responsive mouse strain, but pure TCE was not

(EPA 1985b). Recognizing the lower responsiveness of the mice in the

latter study, EPA has classified TCE based upon weight—of-evidence

carcinogenicity guidelines in Category B2——probable human carcinogen.

Commercial TCE containing stabilizers has been reported to be

weakly mutagenic in a variety of in vitro and in vivo assays repre-

senting a wide evolutionary range of organisms (EPA 1985g). Based on

these data, EPA has concluded that commercial TCE may have the poten-

tial to cause weak or borderl me increases above the spontaneous level
of mutagenic effects in exposed human tissues (EPA 1985g).

Drinking Water Standards and Criteria

Standards. EPA is currently conducting a rule—making procedure

to establish a MCL for TCE in drinking water (EPA 1985b). As a first
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I
step in the ruling, EPA has established an RMCL of 0 based upon the

Agency's determination that no level of exposure above 0 is an accept-

able health goal for a carcinogen. Based upon analytical feasibility

and control considerations, EPA has issued a proposed MCL of 5 jig/L.

Subsequent to review of the rule—making record, EPA will establish an

enforceable MCL.

Criteria. In the absence of suitable data, EPA has not developed

1—day, 10—day, or longer—term HAs for ICE (EPA 1985d). Based upon a I
LOAEL reported in a 14—week rat inhalation study, EPA developed a

lifetime HA of 260 ,ug/L (EPA 1985d). In the derivation, EPA applied a I
1,000—fold uncertainty factor and various intake assumptions to a

LOAEL of 300 mg/rn3. However, as ICE has been classified as a
I

probable human carcinogen, this level should not be applied (EPA

1985d).

EPA has also developed an ambient water quality criterion for

protection of human health based upon noncarcinogenic effects of 6,770

pg/L (EPA 1980a).

J.22 VINYL CHLORIDE

Noncarcinogenic Effects
I

Chronic exposure to relatively high levels of vinyl chloride in

man has resulted in CNS disturbances, pulmonary insufficiency, gastro—

Intestinal toxicity, and hepatoxicity (EPA 1985d). In addition,

administration of animals has resulted in hematologic, biochemical,

and organ weight effects.

Currently, data do not Indicate that vinyl chloride is a repro-

ductive and developmental toxin.

Carcinogenicity and Mutagenicity

Vinyl chloride has been shown to be a human and animal carcino-

gen. In humans, vinyl chloride exposure is associated with angiosar—
I

coma of the liver. In animals, following oral administration or

inhalation, several tumor types have been reported including: maimiary

carcinomas, liver angiosarcomas, and pulmonary angiosarcomas. Based
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on these data EPA has classified vinyl chloride, according to weight—

of—evidence carcinogenicity criteria, in Group A—-human carcinogen

(EPA 1985b).

Vinyl chloride is mutagenic in a variety of in vitro assay sys-

tems. In workers, findings of chromosomal aberrations have conflicted

with some studies reporting positive and effects other studies report-

ing negative effects.

Drinking Water Standards and Criteria

Standards. There is currently no MCL for vinyl chloride in

drinking water. In the first phase of a rule—making process to estab-

lish a MCL, EPA has developed a final RMCL of 0, established on the

basis that no level of exposure above 0 is an acceptable health goal

for a carcinogen (EPA 1985b). Based upon analytical feasibility and

feasibility of removal technology, EPA has issued a proposed MCL of 1

ug/L (EPA 1985b).

Criteria.

1—day HA, EPA

In

has

the

sugge

absence

sted tha

of sufficient data

t the 10—day HA be

The 10—day I-IA of
of 30 mg/kg/day

chloride by gay

10—kg child was

for calculation

used as a 1—day

of a

I-IA.

2,600 pg/L for a 10-kg child was based upon a NOAEL

reported in a study in which rats received vinyl

age for 13 weeks. The longer-term HA of 13 ug/L for a

based upon a NOAEL of 0.13 mg/kg/day reported in a

in rats receiving vinyl chloride by gavage. Derivation

and longer—term HAs was performed using an uncertainty

and standard intake and physiological assumptions.

chloride is classified as a human carcinogen, EPA has

velop a lifetime HA based upon noncarcinogenic effects.

95% upper confidence limit of animal data, and the

lifetime study

of both 10—day

factor of 100

Because vinyl

declined to de

Using the

multistage mod

vinyl chloride

a—million (lx

el, NAS

wo u 1 d

10—6) i

has estimated that lifetime exposure to 1 ug/L

correspond to the

ncreased lifetime

estimated incremental one—in—

cancer risk (NAS 1977).

The EPA ambient water quality cri

human health is 2 ug/L, corresponding

lifetime cancer risk estimated on the

1980 a)
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J.23 XYLENES

Noncarcinogenic Effects

Exposure to high concentrations of xylene has resulted in central

nervous system disturbances such as changes in numerative ability,

reaction time, short—term memory, and electroencephalographic pat— I
terns.

In the absence of sufficient dose—response data for the oral
I

exposure route, EPA has derived an MDI for xylene in drinking water

based upon a NOAEL of 337 mg/rn3 reported in a 90—day inhalation

study in rats, guinea pigs, cats, and dogs (EPA 1985c). EPA derived

an MDI of 2,200 ,tig/L by application of an uncertainty factor of

1,000, and standard intake assumptions and physiological parameters to

the NOAEL (EPA 1985c).

1
Carcinogenicity and Mutagenicity

Little data are available on the carcinogenicity of xylene. One I
study examined the dermal effects of xylene and concluded that xylene

was not a skin tumorlgen. A long-term carcinogenicity bioassay is

being conducted by NIP. Pending the findings of this study, EPA has

classified xylene according to its weight—of—evidence carcinogenicity

criteria In Group 0, not classifiable as to human carcinogenicity (EPA

1985c); o-xylene, m-xylene, or p-xylene were not mutagenic in a

limited number of in vivo and In vitro assays.

Drinking Water Standards and Criteria

Standards. In the first stage of a rule—making procedure

designed to establish a MCL for xylene in drinking water, EPA has

Issued a proposed RMCL of 440 pg/L. EPA derived the proposed RMCL

based upon the AADI of 2,200 )Jg/L assuming that drinking water

contributed 20 percent of total daily intake. Subsequent to

finalization of the RMCL, EPA will propose and finalize a MCL by

incorporating analytical feasibility and feasibility of control

factors into the RMCL.

Criteria. In the absence of sufficient dose—response data for

the oral route, EPA derived 1—day and longer—term HAs based upon
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Project Manager

PAUL R. KOPSICK Chief Geologist

EDUCATION:

M.A.. Geology, State University of New York at New Paltz
B.S., Geology, State University of New York at New Paltz
A.A., Ulster County Community College

EXPERIENCE:

With six years' directly related, professional experience, Mr. Kopsick
specializes in hydrology, environmental geology, geomorphology, and
the geological aspects of hazardous waste site investigation. In
addition to his geohydrological technical and management assignments,
he has been responsible for the development of several customized com-
puter applications that have streamlined E & E's administrative and
technical efforts for hazardous waste site Investigation.

For example. Mr. Kopsick developed a method to provide quality control
checks of Hazard Ranking System (I-IRS) site scoring worksheets. This
application checks the 80+ calculatIons needed to complete the form
and enables prediction of HRS scores under a number of hypothetical
and 1'worst—case" scenarios. One benefit derived from this check is
that the program may be used as a sensitivity analysis to determine
sites that may achieve a more significant score for ranking. The
technique is used as a cost/benefit analysis.

Mr. Kopsick was E & E project manager for a Resource Conservation and
Recovery Act site Investigation to evaluate solid waste management
units at the Vulcan hazardous waste site in Wichita, Kansas, to deter-
mine whether releases had occurred which could pose a threat to human
health or the environment. For this site, Mr. Kopsick also led the
preliminary assessment/site inspection.

In addition, Mr. Kopsick was project manager for E & E evaluations of
environmental problems associated with several federal facilities,
Including Whiteman Air Force Base (AFB) and Richards-Gebaur AFB In
Missouri, Vance AFB in Oklahoma, and Norton AFB in California under
the AIr Force Installation Restoration Program. He also has directed
Comprehensive Environmental Response, Compensation, and Liability Act
Investigations at the Sunflower Army Ammunition Base In Kansas and the
former United States Navy Ammunition Base in Hastings, Nebraska.

C
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ROBERT A. MARSZALKOWSKI Technical Program Coordinator

EDUCATION:

M.S., Environmental Engineering, Polytechnical University of Warsaw,
Poland

B.S., Civil Engineering, State University of New York at Buffalo

EXPERIENCE:

Mr. Marszalkowski has been a hazardous and toxic substance project
manager with E & E for three years. He is responsible for developing
and managing feasibility studies for government and private clients
and participates in the development of liquid waste treatment systems
to reclaim water contaminated by hazardous substances.

He was program technical coordinator for E & E's work for the United
States Air Force Installation Restoration Program, which involves the
performance of remedial investigations (RIs) at various installations
nationwide. In particular, Mr. Marszalkowski managed the presurvey
and survey activities, including the preparation of work plans and
detailed cost estimates for multiple—site Ris, at Whiteman, Reese,
Richards—Gebaur, and Vance Air Force bases. He also led special
investigations in Oregon at five suspected hazardous waste sites,
including three municipal/industrial landfills, a munitions factory,
and a wood—preserving chemical plant. For these assignments, he was
responsible for logistics, timeliness, and technical quality.

Mr. Marszalkowski held responsibility for the development of sampling
specifications and estimation of manpower schedules, equipment, and
associated costs for waste tank sampling, analysis, decontamination,
removal, and disposal at the Bridgeport Rental and Oil Services Na-
tional Priorities List (NPL) site in New Jersey, which involves the
single largest Superfund allocation to date (over $55 million). He
assisted in delineating the complex groundwater situation that exists
beneath the site (i.e., three separate groundwater zones with areas of
vertical migration between the upper and middle zone and the middle
and deep zone); helped define potential contaminant migration
pathways; and used this information to resolve engineering questions
related to the design of the most appropriate remedial measures.

Mr. Marszalkowski designed remedial action strategies, completed a
detailed feasibility evaluation of alternatives, and provided environ-
mental engineering input to the preparation of a community relations
presentation describing the selected remedial alternative for the
Whitehouse Oil Pits NPL site. He was project manager for RI support
activities conducted for the Commonwealth of Pennsylvania at the Welsh
Road hazardous waste site, for which he wrote the remedial action
master plan and work plan. He also assisted in the engineering review
of remedial action plans during E & E's extensive investigative work
at the Hyde Park NPL site in Niagara Falls, New York.

L—3
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ANDREW P. CLIFTON Direct r, Analytical Services Center

EDUCATION: I
B.S., Chemistry, cum laude, University of Sussex, Great Britain I
EXPERIENCE: I
As director of E & E's Analytical Services Center (ASC), Mr. Clifton
has overall responsibility for the facility's operation as a multi—
functional, high—quality environmental laboratory. He directs a staff
of over 30 professional chemists and ensures that the laboratory
quality assurance/quality control (QA/QC) program, laboratory and
field sample chain—of—custody documentation and reporting procedures,
and laboratory safety protocol are continually reviewed to incorporate
the most current methodologies.

Mr. Clifton was instrumental in attaining the ASC's certification for
the United States Environmental Protection Agency Contract Laboratory
Program for the organic analysis of Superfund site samples. For this
contract, Mr. Clifton Is responsible for maintaining the ASC's state—
of—the—art capabilities in gas chromatograph/mass spectrometer (GC/MS)
and CC/electron capture detection Instrumentation, and for insuring
that the laboratory produces data that will withstand scrutiny in
administrative and Judicial proceedings.

With 16 years' experience as an analytical chemist, Mr. Clifton has
managed and performed analyses of environmental samples for routine
Indicators of pollution as well as for specific pollutants such as
pesticides, polychlorinated biphenyls and other toxic organics, and
heavy metals. He was the manager of the environmental and analytical
laboratory operated by E & E for the Royal Commission for Jubail and
Yanbu at Madinat Yanbu Al-Sinaiyah, Saudi Arabia, where he was respon-
sible for the analysis of seawater, groundwater, sanitary and indus-
trial wastewater, and drinking water using atomic absorption, auto—
analysIs, gas chromatography/mass spectrometry, and classical labora-
tory techniques. He conducted ambient air and upper air monitoring
using state—of—the—art automatic air quality Instrumentation and
meteorological equipment. As laboratory manager, he provided quality
control and appropriate sample chain of custody, and he conducted and
directed laboratory data computation and report preparation activi-
ties. In addition to his laboratory duties, he assisted In the exten-
sive underwater biological surveys conducted at Yanbu.

L—4



GERALD L. WEINSTEIN Toxicologist

EDUCATION:

M.S., Environmental Science (Health), George Washington University
B.S., Chemistry, Carnegie—Mellon University

EXPERIENCE:

With 13 years' experience in toxicology, chemistry, and the interpre-
tation of pertinent federal and state regulations, Mr. Weinstein spe-
cializes in toxicological risk and endangerment assessment. For E & E
investigations of hazardous waste sites, he interprets data concerning
chemical characteristics, migration routes, and concentrations to
determine exposure media, the human population at risk and potential
adverse health impacts on sensitive environmental receptors.

For the Sapp Battery federal Superfund site in Florida, Mr. Weinstein
conducted a comprehensive multimedia human health and environmental
risk assessment for lead and other heavy metals to evaluate potential
exposure to the public and to aquatic life. Human exposure routes
evaluated included ingestion and inhalation of contaminated soil par-
ticles and ingestion of contaminated drinking water and fish. Based
on the assessment, Mr. Weinstein developed media—specific cleanup cri-
teria that were used for the selection, screening, and design of reme-
dial alternatives for the site. Mr. Weinstein also has performed risk
assessments for the remediation of human health risks posed by
dioxins, polychlorinated biphenyls, and other chemicals at the Hyde
Park, New York, federal Superfund site. Other risk assessments
involving potential human health threats from heavy metals and organic
chemicals have been conducted for the United States Air Force, State
of Florida, and National Guard.

Mr. Weinstein worked for five years as a project manager with the
Occupational Health and Safety Administration (OSHA) in Washington,
DC. As project manager responsible for the development and promul-
gation of regulations designed to protect workers exposed to carcino-
gens, he critically evaluated toxicological and epidemiological
studies assessing the toxic effects and associated risks of chemicals
on humans; conducted briefings and prepared position papers for OSHA
decision makers analyzing the major regulatory options; conducted
field visits to analyze work processes, control technologies, indus-
trial hygiene programs, and work health hazards; and wrote technical
analyses representing OSHA determinations concerning the severity of
health hazards, feasibility of control technology for reducing expo—
sures, and derivation of the maximum permissible exposure limits.
These written analyses appeared in the Federal Register as preambles
to proposed and final OSHA health standards.
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Soil Gas Survey

WILLIAM KWOKA Manager

I
EDUCATION:

M.S., Chemistry, Trinity College
B.A., Chemistry, University of Connecticut
A.S., Chemistry, New Haven College

EXPERIENCE:

Mr. Kwoka has 16 years' experience in hazardous waste site investiga-
tion and safety, chemical laboratory analysis, and the handling of
toxic and radioactive materials. As an E 8 E regional safety and
training coordinator, he has reviewed the hazards at over 300 waste
sites, reviewed site safety plans to determine compliance with corpo-
rate and regulatory safety criteria and standard operating procedures,
and conducted on—site safety audits. He has performed soil gas sam-
pling to evaluate the extent of vertical and horizontal contamination
and has assisted In refining the technique to Increase the sensitivity
of the analysis. Mr. Kwoka also has performed field screening tests
on drum samples at hazardous waste sites and has made recommendations
for emergency drum removal operations.

In all, Mr. Kwoka has provided on—site chemical expertise to E & E
field investigations at over 100 sites. He has served as project man-
ager for about 20 preliminary assessments and three site investiga-
tions. He has supervised the sampling and evaluation of two sites
that were contaminated with radioactive Isotopes (uranium, radium, and
radon). He has completed over 10 site scoring assignments using the
federal Hazards Ranking System. In addition, Mr. Kwoka has provided
project management, documentation, safety, and sampling for 20 dioxin—
contaminated sites, two sites contaminated with polychiorinated bi—
phenyls, a wood—preservative site in central Missouri, and a mine
tailing site in Missouri/Kansas.

Mr. Kwoka has performed endangerment assessments for sites in Colorado
and Iowa. He overviewed the chemical data and hazard evaluation for
the Des Moines trichioroethylene National Priorities List site in Iowa
and performed soil gas analyses in support of the investigation. He
also has performed specialized sampling at sites where acute exposure
to chemical agents was suspected. In one case, he sampled the air in
a residence for mercury vapor to determine If It was the source f
mercury that appeared to be poisoning an infant. In another instance,
he sampled for volatile chemicals to investigate why on—site workers
felt dizzy and why several persons In downwind locations suddenly lost
consciousness.
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JOSEPH C. CHANDLER Health and Safety Officer

EDUCATION:

B.S., Agricultural (Soil and Water) Engineering, Iowa State Univer-
sity at Ames

EXPERIENCE:

Mr. Chandler, an Engineer—in—Training in Iowa, provides environmental
engineering expertise for E & E field investigations of hazardous
waste sites. He participates in the engineering design and evaluation
of environmental pollution control measures and assists in the finali-
zation of cost estimates and engineering design plans and specifica-
tion s.

He recently has completed several Resource Conservation and Recovery
Act (RCRA) facility assessments under E & E's REM IV contract with the
United States Environmental Protection Agency. For example, he as-
sisted in the preparation of the preliminary review report and sam—
pling visit (SV) work plans for the Iowa Army Ammunition Plant (IAAP)
and Mobay Corporation, a pesticide manufacturer. Mr. Chandler also
was site safety officer and a member of the field team that conducted
the visual site inspection (VSI)/SV for IAAP; and he participated in
the Mobay VSI. He has provided training in RCRA facility assessments
to new E & E personnel.

Mr. Chandler also has served as E & E manager for two Tier 3 National
Dioxin Strategy site studies and has supported numerous other dioxin
sampling efforts. He also has managed 18 preliminary assessments and
nine site investigations. He has performed five site cleanup priority
scorings using the federal Hazard Ranking System and has assisted in
the development of three emergency action assessments.

Mr. Chandler served for several years as an environmental engineer for
the State of Iowa Department of Water, Air and Waste Management. For
two years, he led state technical and project management personnel
conducting investigations under the RCRA/Uncontrolled Hazardous Waste
Site Program, assisted in preparing the application to authorize the
State of Iowa to take over the federal hazardous waste program, and
developed departmental procedures for the performance of hazardous
waste site preliminary assessments and field investigations. He led
state personnel and supervised consultants in investigations of the
following National Priorities List sites: Aidex, Council Bluffs,
Vogel Paint, LaBounty Landfill, Des Moines TCE, and Frit Industries.
He supervised state—led remedial investigation/feasibility studies
(RI/FSs) for the Vogel Paint & Wax Company, Aidex, and ALCOA sites and
participated in the Des Moines TCE RI/FS and the LaBounty Landfill
focused feasibility study.

VCU pdp
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MARK R. MAYO Environmental Specialist

EDUCATION: I
B.S., Environmental Engineering Technology, Kansas State University
B.S., Biology, Kansas State University

EXPERIENCE: I
Mr. Mayo participates in E & E field investigations and emergency res-
ponse actions, evaluates site regulatory compliance, and participates
in site—specific engineering designs.

As part of E & E's work under the REM IV contract with the United
States Environmental Protection Agency. Mr. Mayo has performed Re-
source Conservation and Recovery Act facility assessments at Bob's
Home Service (BHS), a secure landfill in Wright City, Missouri; and at
Radium Petroleum, an oil recycling facility and hazardous waste in-
cinerator site in Kansas City, Missouri. He prepared the preliminary
review reports and sampling visit (SV) work plans for both facilities.
In addition, he was the team leader for the visual site Inspections
and SVs for both sites.

Mr. Mayo was a member of the E & E team that conducted an extensive
dioxin sampling and analysis program at two United States military
Installations to provide third—party verification of the feasibility
of various destruction technologies to remove dioxin from soils, as
well as to determine the feasibility of using an electric arc reactor
to volatilize dioxin from soil. During the program, Mr. Mayo partici-
pated In the collection of verification samples of untreated and
treated soil, effluent water from the process carbon filter, solids

Ffrom the scrubber liquid, and nitrogen vent gas. For the evaluation
of the electric gas reactor process, he sampled untreated and treated
soil, baghouse particulates, and carbon from the process carbon
filter.

Mr. Mayo's other site Investigation experience includes the per-
formance of pump tests at the Des Moines trichioroethylene site, a
National Priorities List hazardous waste site In Des Moines, Iowa;
monitoring—well sampling at several landfills In Kansas; service as
site safety officer during an E 8 E reconnaissance of the Co—Op Grain
and Supply site in Blue Hill, Nebraska; and performance of a geophys-
ical survey at the Baldwin Park site in Aurora, Missouri.

Mr. Mayo also has been an emergency response team member for several
transportation—related spill incidents. In Kansas City, Missouri, he
sampled leaking drums and arranged for their disposal; and also served
as site safety officer. In Lebo, Kansas, he investigated drums on a
truck that were leaking a flammable resin (butyl alcohol and xylene).
He coordinated the cleanup of a transportation—related oil spill In
Painesville, Ohio.

L-8



SHARON P. MARTIN Geophysical Survey Manager

EDUCATION:

M.S., Geology, University of Missouri at Kansas City
B.S., Geology, University of Missouri at Kansas City
B.A., Sociology, University of Missouri at Kansas City

EXPERIENCE:

At E & E, Ms. Martin conducts geophysical and geohydrological investi-
gations of hazardous waste sites. Her work encompasses environmental
sampling and monitoring and determination of the presence of contami-
nants, extent of contamination, and contaminant migration pathways.
Ms. Martin has conducted electromagnetic conductivity, magnetometer,
resistivity, and seismic surveys at 10 hazardous waste sites. The
results of her geophysical studies at these sites, which include
Whiteman Air Force Base in Missouri and Hastings Naval Ammunitions
Depot in Nebraska, reduced the scope of future phases of work by
lowering the requirements for laboratory analysis. She performed
other geophysical surveys using electromagnetic and magnetic tech-
niques and seismic and resistivity methods at Johnson County Indus-
trial Airport in Kansas, the Rosencrans Landfill in Missouri, and the
Maytag Dump in Iowa. She also has prepared a guide for the use of
electromagnetic conductivity surveys at hazardous waste sites, for use
in characterizing wastes, geology, and groundwater in the field. She
conducted sampling and hazard evaluations of Economy Products in
Nebraska and the Red Oak City Landfill in Iowa. For the latter site,
Ms. Martin also completed the federal Hazard Ranking System score.

Ms. Martin also has led large—scale site inspections at hazardous
waste sites to determine the extent of contamination. The work at two
of these sites required the aquisition and oversight of subcontractor
personnel.

Ms. Martin has been team leader for three dioxin sampling expeditions
in the St. Louis, Missouri, area (Monsanto, Redbird/Simpson landfills,
and the Times Beach spur levee construction areas). She has completed
summary reports for three additional dioxin sites, incorporating pre-
liminary assessment information with the available data for Jones
Truck Line and HamilI Transfer in St. Louis, and Bull Moose Tube in
Gerald, Missouri. She also prepared the site sampling map for the
Syntex facility in Verona, Missouri.

Ms. Martin is E & E geophysicist for the Resource Conservation and
Recovery Act preliminary assessment/site inspection of Vickers, Inc.,
in Joplin, Missouri.

-
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i
MICHAEL M ICHALOWSK I Environmental Specialist

EDUCATION:

B.S., Human Development/Family Life, University of Kansas at Law— Irence
B.S., Environmental Studies, University of Kansas at Lawrence
A.S., Environmental Protection Technology, Kansas Technical lnsti- Itute

EXPERIENCE: I
Mr. Michalowski has 10 years' experience in environmental field inves-
tigation. At E & E, he conducts sampling of soil, sediment, surface
water, and groundwater; performs sample field screening using portable
Instrumentation; and monitors the work of drilling and other on—site
contractors to assure compliance with technical and budgetary contract Istipulations. In addition, he conducts literature searches and inter-
views with site, public, and agency representatives. He uses the
results of his fieldwork to assist in determining the nature, extent,
magnitude, and pathways of contamination.

Mr. Michalowskl worked for eight years with the United States Geologi-
cal Survey (USGS) In Kansas. For 2 1/2 years, as a hydrologic techni-
cian in Lawrence, he collected and computed hydrologic field data for
publication in the 1983 and 1984 Kansas Water Resources publication.
He computed streamflow measurements, collected water quality and sedi-
ment samples, and measured and monitored groundwater wells. As a
water quality/hydrologic technician in Salinas for 5 1/2 years, Mr.
Michalowskl completed most of USGS' water quality projects In central
Kansas. His responsibilities encompassed the collection of chemical,
biochemical, biological, and sediment samples; fabrication of a basic
water quality laboratory within the USGS warehouse and conversion of a
stock van Into a mobile laboratory van; maintenance of the equipment
Inventory; preparation of chemical standards and bacterial agars for
field sampling; preparation and shipment of water and sediment samples
to various government laboratories; and performance of hydrologic data
collecting, surface water measurements, and field data computations.

As a microbiology and physics laboratory assistant at Kansas Technical
Institute, Mr. Michalowski prepared chemical standards, reagents, and
bacterial alagers and helped design and build the institute's minia-
ture water treatment plant.

- I
-

I
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Environmental Specialist

JOHN K. COOK Geophysics Crew

EDUCATION:

B.S., General Studies, University of Kansas at Lawrence

EXPERIENCE:

Mr. Cook is a team geologist for E & E investigations of hazardous
waste sites. He conducts sampling of soil, surface water, sediment,
and groundwater; plans and installs groundwater monitoring-well net-
works; supervises the activities of drilling subcontractors; conducts
geophysical surveys utilizing magnetometer, ground—penetrating radar,
and seismic refraction instrumentation; and conducts soil gas screen-
ing. He uses the results of his fieldwork to determine the extent and
pathways of contamination and to aid in the selection and evaluation
of site—specific remedial alternatives.

As an environmental technician with the Kansas Department of Health
and Environment, Bureau of Environmental Remediation, Mr. Cook
assisted in the preparation of technical reports and maps for three
hazardous waste sites that later were placed on the National
Priorities List: Mid—American Refinery, Western Petrochemical, and
Coral Refinery. He also conducted file reviews for the state
underground storage tank program. He evaluated gamma ray! density and
other geophysical logs to determine the salt roof thickness of
underground storage caverns for liquefied petroleum gas! hydrocarbon
products; performed file reviews for Class Il and Ill underground
injection wells to determine the level of compliance required by state
and federal underground injection control programs; and assisted in
the development of a groundwater model used to delineate aquifer
susceptibility to surface pollutant migration. In addition, Mr. Cook
entered chemical analytical data into the Kansas Water Data Base to
determine the extent and nature of volatile organic contamination of
public water supplies, assisted in hydrogeologic evaluations using
water well records and published information, and assisted in the
evaluation of water well data for use in facility compliance tracking.
He is familiar with the State of Kansas spill response program and has
assisted in the coordination and implementation of remedial activities
for spill responses.

While attending the University of Kansas, Mr. Cook prepared detailed
structural geology maps and cross sections of sedimentary and complex
metamorphic environments using United States Geological Survey topo-
graphic maps and aerial photographs. He also drafted stratigraphic
sections.
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+ —

CORPS OF ENCINEERS, U.S. ARMY : PROJECT: Richards—Cebaur AFB
: CONTROL STATION DESCRIPTION + -———-———-———-—+

PROJECTION: Mercator : STATE: Mo. : CLOSURE: 1:150000
+ +

STATE PLANE COORDINATE SYSTEM: Missouri, West Zone
+

CITY. TOWN, OR COUNTY NAME OF.STATION YEAR ESTABLISHED
+ ___e — + +

Jackson Ce. : C—b 1986
+ + +
I N = 974946.083 VERTICAL DATUM ELEVATION
+ +

E 486639.908 NCVD 1003.751'
+ + + +

ESTABLISHED BY: Corps of Engineers
+— seeSeseSSeSSeSeeneesen
I DISTANCES AND DIRECTIONS TO TRAVERSE STATIONS AND AZIMUTH MARKS
+ — + +s +
ix: STATION OR AZIMUTH MARK : DISTANCE I GRID AZIMUTH
4. —+ a__Se ne se + + +
TC—7 2046.04?' : 94—43—5?
:T:C—11 I 809.685' 1 322—05—06
• I I S• S • I S

• I I I S• I S I
• I • I $• . S I
• I I• I I
• S 0

- I S• • I • I $

I: I

+e4 + eeesneee +
DETAILED DESCRIPTION: About 135' E. and 28' N. of the SW cor Sec. 35,
T—47—N, R—33—W, Jackson Co., Mo. On Richards—Cebaur AFE. about 500'
W. of the junction of Arnold Ave. and Westover Road, approximately
200' WSW of Bldg. *602, and 28' N. of the centerline of Arnold Ave. A
H.D.R. monument with cap stamped "C—to 1986, driven 10' into the
ground and set inside a 6" PVC pipe which Is 0.1' below the ground
surface.
TO REACH:

REFERENCES:
No references available.
Steel posts and sign set 1' N. and 1' S.

* TTRAVERSE STATION & A:AZIMUTH MARK

MRK Form 58
R vised 1 Apr 85
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TO REACH;

* T:TRAVERSE STATION & AAZIMUTH MARK

MR) Form 58
Revised 1 Apr 85

('-5

r -

+ 4.

CORPS OF ENGINEERS. U.S. ARMY : PROJECT: Richards—Gebaur ATB
CONTROL STATION DESCRIPTION + +
PROJECTION: Mercator STATE: Mo. CLOSURE: 1: 60000

+ + 4—

STATE PLANE COORDINATE SYSTEM: Missouri West Zone
+

CITY, TOWN, OR COUNTY NAME OF STATION YEAR ESTABLISHED
+ +

Jackson, Co. C—? 1986
+ + +

N 9751t4.888 VERTICAL DATUM ELEVATION

STATI

+ +
4600.836 NCVD 1045.895'

+— +
SHED BY: Corps of Engineers

ES AND DIRECTIONS TO TRAVERSE STATIONS AND AZIMUTH MARES

+

E = .48
+

1 ESTABLI
+

DISTANC

lx:
+—+——

T C- 6

T : C- 8
TIC—I0

I I
• .
• I
• I
• I• I
• ,
• I
• I
I I• 'I
• I

ON OR AZIMuTH MARK AZ IMUTH
4. 4.

DISTANCE GRID
+ +

556.251'
2595 126'
2046.047'

0—16—30
228—23-29
274—43—57

DETAILED DESCRIPTION: About
R—33-W, Jackson Co., Mo. On
junction of Arnold Ave. and
corner of Bldg. #925. AH.D.R
driven into the ground and
below the ground surface.

+

1900' W. of the
Ri char ds—Cebau r

Walker Road, 7'
• monument with c

set inside a 6°

+
SE car.

AFB,
S. and

Sec. 34,
74' NW
11' E. a

T-47-N,
of the
f the SE

1 9 86

is 0.1'ap stamped HC_7
PVC pipe which

p01 a.
REFERENCES:

28.75' 55W to nail and shiner in
11.98* NW to SE cot. Bldg. *925.
34.65' N to nail and shiner
Steel posts and sign set 1' E.

telephone

in power pole.
and I ' W.



ELEV. 1042.813

About
T-47-N
COT fl• T
s t amp. d
ins ide
surfac..
39.07'
55.06'
76.46'

EI.EV. 1038.270

ELEV. 1046.343

EM AP-RG-52 Set Brass Cap flush in concrete. 52.6' N
with E. edge building * 819.

About 1900' W. of the SE ocr. sec. 34.
JACSON CO. uo. On Richards-Gebaur APE,
junction of Arnold Ave. and Walker Read,
E. of the SE corner of bldg. * 925. A H
with cap stamped "C7 1986". driven into
set insid. a 6—inch PVC pipe which is 0
ground surf
28.75' SSW
11.98' NW
34.65' N
steel pasts

of & in line

TEM "C"

- ' ,

R1CHARS GEBAUR A.F.B.
LEVELS BY W.D. DODSON - 1986 15 424

4.5' S.W. & 4.5' S.E. of S.E. corner building * 94
8ø' chiseled square on N.E. corner of concrete pad

most E. sewer line manhole of two. 32' wester
centerline concrete road that runs to flight, line.

I

8H4
around
ly of

EM C-8

3,0?

BM C-9

I
700' S. and 100' W. of the E. 1/4 cor. sec. 34.
R-33-W JACXSON CO. MO. About 270' SE of the SE
of building * 947. A H.D.R. monument with cap
"C—B 1986" driven 5' into the ground and set
a 6—inch PVC pipe which is 0.1' below the ground

I

Steel posts and sign set

SW to nail and shiner in telephone pole.
W to red painted spot an steel fence car post.
NW to nail and shiner in power and telephone p.

I

1' E. and 1' W.

About
?-47-N
edge
H.D.R.

300' N.
R-33-W

of concr
monument

into th. ground
0.1' below the
with a
14.69'
steel

and 600' W. of the E. 1/4 cor. SeC. 34.
3ACXSON CO. MO. About 99' N.E. OF N.E.
et. apron, and 18.93' S.E. of POL 55—E. A
with cap stamped 'C—9 1986"
and set inside a 6—inch PVC

driven 10'
pipe which is

ground surface. 3' N.E. of being in line
new f
NW to

posts

ence.
nail and shiner in fence
and sign set 1' E. and 1'

post.
W.

EM C-7

E1.EV. 1049.991

T—47—N B-33-W
74' NW of the

7' S. and 11'
.D.R. monument
the ground and
.1' below the

in telephone pole.
925.
in power pole.
and 1' W.

ELEV. 1045.895 L

ace.
to nail and shiner
to SE car. bldg. *
to nail and shiner
and sign set 1' E.

0-6
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APPENDIX P

WATER WELLS WITHIN ONE MILE OF THE BASE

p—i

I
tJt



DIVISION OF
GEOLOGICAL SURVEY AND WATER RESOURCES

LOG N OWNR
2(I'Z Lh'..9,4' /IL/A/g,c7.

FARM

1WELL.

NO.

DRILLER

DIVISION OF
GEOLOGICAL. SURVEY AND WATER PESOUI

TIR
DATE .,4, /f ,.

LOG NO.

______
OWNER.j,'ic A.
FARM FG Iv
DRILLER

PROD1
LOGGED BY

I
COUNTYL4

41 I 33
•+oo• ct

REMARKS 47 %17)4j ,'.,'
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BACKGROUND INFORMATION ON WATER WELLS

- Appears to be located on
be in open field near ele
Force property. North of
family housing. Air Force
well. Well apparently was
acquired the property.

1)

Well No. 3 — E & E talked with the oldest residents in the area.
None of them knew anything about a well at this loca-
tion.

Well No. 4 — Two wells at Li
about 10 years
Current owner n
tion on them

(331-6442),

z Ann Trailer Court. Both inactive for
since court switched to city water.
ever used the wells and has no informa-
The former owner, Robert Jones

could not be located.

Well No. 5 - Inactive well in the vicinity of
Brown Bros. Excavation (331—6289)
well. Probably supplied water to
once stood on site.

115—127 Markey, Belton
may have used the
an old house which

Well No. 6 — Inactive well used for
trailer court. Has not
other information.

a brief time to supply water
been used for 25 years. No

to a

Well No. 7 - Two wel
well is
feet to

pumping
lately
Belton.

years;
content.

is. Property owner Joe
hand dug, 3 to 4—foot d
water. Inactive until
water to irrigate garde
south of hand—dug well.
Approximately 250 feet

flow rate 60,000 gal/day

Harding (331-3581). One
iameter, 20 feet deep, 7
June 1988. Owner now is
n. Other well is irrined-
Owned by the City of
deep; inactive 25 to 30
maximum; high sulfur

Well No. 8 - Located on west side of creek.
property and inactive.

owner John Wedgeworth
ately 10 feet to water

Jackson to supply water

Apparently on school

Inactive well.

Reportedly drilled
to subdivision.

Well Nos.

10, 11

- Unable to locate. Possibly
and originally designed to

development (see No. 9).

P —3

drilled by Calvin Jackson
supply water to housing

Well No. 1

Well No. 2

Property owner Mrs. Cl
Spoke with Charles G.
P.O. Box 322, Grand
chased the property
locate the well. We
other information is

ark Rhoden.
Randall, Estate Executor

view, MO 64030
in 1980 and un
11 is apparent
available.

Air Force
ctric sub
the fiel
has no

(941—2290).
successfully
ly inactive

property.
station whi
d is Marine
information

He pur-
tried to
and no

Well may
ch is Air

Corps
on this

abandoned when the Air Force

Well No. 9 - Property
Approxim
Calvin

by
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• Water Welt

1 2 MILES
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The Installation history and practices Involving hazardous wastes

are descrThed in the Phase I report and will not be reiterated here.

The listings of sites recommended in the Phase I and II reports for

investigation Includes the following:

• South Landfill; I

• Northeast Landfill, as defined by new Information from the
I

Phase II, Stage 1 report;

• North Burn Area (Fire Training Area);

• Herbicide Burial Area; I

• Oil—Saturated Area;
I

• Hazardous Waste Drum Storage Area——Bldg. 923; and
I

• POL Storage Area.

I

I

I

I

I

1—2



2. PROPOSED WORK PLANS FOR STAGE 2 SITE INVESTIGATIONS

The work plans were developed to accomplish those tasks desig-

nated under directive F33615—83—D—4003, Proposed Order 13, Phase Ii,

Stage 2 investigation of Richards—Gebaur AFB, Belton, Missouri. These

tasks are described in Section 1 of the directive and consist of:

• Determining the presence or absence of contaminated substances

within the specified areas of investigation;

• If contamination exists, determining its magnitude and extent

and the potential for migration of these contaminants in the

various environmental media;

• Assessing the potential environmental and health risks

associated with contaminants in the local environment. This

assessment will be based on applicable local, state, and/or

federal standards only.

• Delineating additional investigations required beyond the

present investigation stage to accomplish Phase II objectives.

To accomplish these goals, several field investigation techniques

will be used, including:

• Geophysical surveys to determine the perimeter of the various

landfill sites and to characterize buried metal, drums, and

unique subsurface features, including contaminant plumes;

2—1



I
• Soil/sediment sampling, both grab and composite, to determine

the presence or absence of shallow subsurface contamination;

• Monitoring well Installation, with sampling of both the new I
and exlstlpg wells to determine potential environmental or

health risks. I

All samples will be split In the field, with delivery of 10% of
I

the splits to OEHL/SA at Brooks AFB, Texas.

All soil and sediment samples will be monitored In the field for

volatile contaminants. Water samples will be tested In the field for

pH, conductivity, and temperature.

Laboratory analyses for water samples, as described In the I
analytical parameters subsections of this plan, have been assigned

Identification numbers in the Chemical Analyses Price Schedule of the I
contract. The parameters and corresponding numbers are listed in

Table 2—1.

1

2.1 SOUTh LANDFILL (SITE 1)

Setting

The South Landfill (Site 1) Is located tn the south—central part I
of the base east of the flightilne and on the west bank of Scope Creek

(Figure 2—1, Number 1). There Is a small man-made lake directly west
I

and upgradient of the landfill. Site 5, the South Burn Area, Is

believed to be associated with this site but could not be Identif led

during the presurvey site visit. The landfill officially was open

from 1956 to 1960. Unauthorized dumping has been reported, and the

majority of the material seen at the surface and toward the bank

appears to have been disposed of after closure of the facility, based

on the degree of weathering observed. During the presurvey site I
visit, the undergrowth was very thick and the water table was very

high. No leachate seeps were observed at this time, although a seep

was sampled during the Stage 1 investigatIon. Potential contaminants

of concern are volatile organics, heavy metals, pesticides, phenols,

and oil and grease.

2-2
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I.D. Number Chemical Test Category

1 Trihalomethanes

2 Heavy Metals——Primary

3 Heavy Metals——Secondary

4 Oil and Grease

5 Total Organic Carbon (TX)

6 Polychiorinated Biphenyls (PCBs)

7 Chlorinated Hydrocarbons (Pesticides)

8 Herbicides

9 Priority Pollutants (CC/MS Confirmation)

10 Purgethle Organics

11 Base/Neutral Extractables

12 Acid Extract1es

13 Primary Drinking Water Standards

14 Secondary Drinking Water Standards

2—3

Table 2—1
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Investigation

-1 jir...'--

Borings. To determine the presence or absence or contamination

and to augment the Stage 1 investigation, one soil boring is proposed

in order to determine if contaminants have moved vertically in the

soil column. This boring will be drilled to a depth of 15 feet and

three split—spoon soil samples will be retrieved.

All drill cuttings will be drumed and staged until the analyti-

cal results are known. Richards—Gebaur AFB will provide a secure area

for the drums and will be responsible for assigning the ultimate dis-

posal points for the contaminated cuttings and groundwater.

Soil/Sediment Samples. A total of seven soil/sediment samples

will be taken. Three will come from the shallow boring and three froni

discrete locations along the perimeter of the landfill along the

creek. The last sample will be located further upstream along Scope

Creek to serve as a background standard.

Water Samples. A total of five water samples also will be taken.

One sample will be taken from the shallow boring, if groundwater is

present; and three from Scope Creek or any leachate seeps that are

detected. One sample will be taken from Scope Creek upgradient from

the landfill.

Analytical Parameters. The soil samples will

petroleum hydrocarbons and volatile organics (EPA

water samples will be analyzed for volatile organ

total dissolved solids (TDS), priority pollutant

priority pollutants (EPA 625), common anions, and

2.2 NORTHEAST LANDFILL (SITE 2)

be analyzed for

8010/8020). The

ics (EPA 601/602),

metals, extractable

phenols.

Setting

The Northeast

fled in the Phase

Stage 1 work. The

information on the

Landfill

I report

Stage 1

landfill

(Figure 2—1, Number 2) was vaguely identi-

and investigated as such during Phase II

final report does indicate that additional

was provided which identifies three

2—5



I

trenches at the western end of the site (FIgure 2—2). These three

trenches are the main goal of the present study, which will treat this

Investigation as a Stage 1 confirmation study.

The landfill is located on the northeastern edge of the property

boundary east of the firing range and adjacent to Scope Creek where

the creek exits the base. It appears to have been opened after the I
South Landfill officially was closed In 1960, and remained In opera-

tion to approxImately 1971. The suspected contaminants are organics,
' I

oil and grease, pesticides, and heavy metals. A portion of the

original site boundary recently has been trenched for sewer lines and

valuable information might be found In records from those operations.

Investigation I

Background and Remote Sensing. To support the field investiga-

tion, resources have been allotted to locate and review any new Infor-

mation dealing with the Northeast Landfill and the nearby sewer lines.
[Available aerial photographs that cover the site for the years in

question will be located and Interpreted. This information will aid

In locating the soil borings and grid lines for the geophysical study.

Geophysical Studies. To delineate the locations of the trenches, [

two geophysical surveys will be performed concurrently. First, a

magnetometer survey will be conducted using a proton precession magne-

tometer to determine the presence of subsurface metal objects in the
area where the trenches should be located. For the second survey, an

electromagnetic terrain conductivity meter (Geonics EM—31 or EM—34)

will be used to detect lateral changes In ground conductivity. Any

lateral changes In conductivity should delineate the area disturbed by

the trenches. It also may be possible to detect a contaminant plume

associated with these trenches because of the reasonably high seasonal

water table at this site.

Borings. A total of six shallow soil borings will be drilled to

a depth of 20 feet. Three borings are allotted for the west trench

and three borings for the double trench. One boring will be completed

2—6



—
: 

__
__

J 
__

_ 
- —

 
—

 
lu

 
_.

_ 
—

 

4 

0
 

1
0
0
 

2
0
0
 

3
0
0
 

4
0
0
 

5
0
0
 F
E
E
T
 

—
 

F
ig

ur
e 

2—
2 

0
 
1
0
2
0
 

4
0
 

6
0
 

8
0
 

1
0
0
 

1
2
0
 

1
4
0
 M
E
T
E
R
S
 

-
 - --

- 
—

 - 
P

O
S

S
IB

LE
 L
O
C
A
T
I
O
N
S
 O
F
 T
R
E
N
C
H
E
S
 A
T
 N
O
R
T
H
E
A
S
T
 L
A
N
D
F
I
L
L
 



1

as a monitoring well. A maximum of three split—spoon soil samples

will be taken at each boring.

Monitoring Wells. One monitoring well will be located downgradi— I
ent of the trenched areas in the west part of the landfill in order to

determine the effects of the trenches on groundwater quality. An I
additional well will be installed for background north of the land-

fill. Well Installation methods are outlined In Section 8.
1

Soil/Sediment Samples. A total of 18 soil/sedIment samples are

proposed. These samples will come from the six shallow soil borings.

Water Samples. A total of 10 water samples also will be taken: I
five from the shallow boring holes, two from each of the new monitor—

ing wells, and three from the existing monitoring wells. All three

existing wells were located during the presurvey fieldwork; however,

the wells were not opened to determine their current status.
[

Analytical Parameters. The soil/sediment samples will be

analyzed for petroleum hydrocarbons, and volatile organics (EPA 8010/ I.—.

8020). The water samples will be analyzed for petroleum hydrocarbons,

priority pollutant metals, extractable priority pollutants, common

anions, phenols, TDS, and volatile organics (EPA 601/602).

2.3 NORTH BURN AREA (SITE 6)

Setting

The North Burn Area (Figure 2—1, Number 6) Is located to the

north of the northeast fllghtIine just below the northernmost boundary

of the base. During the presurvey meeting, an apparent overflow of

material Into the drainage pathway was cited and added to the Investi-

gation of the site as originally proposed in the Phase I report. The

facility has been in operation since the lose of the South Burn Pit

In 1965, and currently Is In operation today. Recent Improvements to

the facility Include a six—Inch concrete rim around the concrete—lined

pit.

2-8



Investigation

Soil Gas Survey. A soil gas survey will be performed using a

maximum of 30 probes to characterize contamination at the site.

Borings. A total of three soil borings to a depth of 15 feet

each will be drilled. They will be located along the perimeter so as

best to identify any vertical contamination at the site.

Monitoring Wells. Three monitoring wells will be installed, two

downgradient of the site and one upgradient. The wells will be

sampled once, for a total of three groundwater samples.

Soil/Sediment Samples. Fifteen soil samples will be taken: nine

from the three boreholes and six composite surface samples covering

the area of overflow and along the surface drainage pathway. A

composite sample will consist of no more than six aliquots within a

radius of one meter around a central reference point. Aliquots will

be taken from the top 12 inches of soil.

Water Samples. If water is encountered in the boreholes, three

water samples will be taken. One surface water sample also is allo-

cated at this time for any ponded water in the drainage pathways.

Three groundwater samples will be taken.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons and volatile organics (EPA 8010/8020). The

water samples will be analyzed for petroleum hydrocarbons, TDS, and

volatile organics (EPA 601/602).

2.4 HERBICIDE BURIAL AREA (SITE 8)

Setting

The Herbicide Burial Site (Figure 2—1 Number 8) is located just

east and adjacent to the main flightline in the southwest part of the

base. The site was active only from mid-1970 to mid-1971. The

activities included the burial of small amounts of pesticides in small

2—9



I
pits. The information about these activities is not well documented

and the locations are vague. During the site visit, the field where

the pesticides were reported to have been buried was covered in two

feet of native grasses. However, there were several small areas,
I

roughly two feet In diameter, that exhibited vegetative stress. The

surface drainage Is southward to a small pond.
I

Investigation

Soil/Sediment Samples. A total of four composite soil samples

will be taken. These composite samples will consist of no more than

six aliquots within a radius of one meter around the area of stressed

vegetation. Aliquots will be taken from depths of 0—3 inches,

homogenized In a stainless steel tray, and placed into sample jars.

Water Sample. One water sample will be taken from the small pond -

which drains the site. —

Analytical Parameters. The four composite soil samples will be -

analyzed for herbicides, arsenic, and mercury. The water sample will
-

be analyzed for pesticides, arsenic, mercury, and 105.
-

2.5 OIL—SATURATED AREA (SITE 9)

Setting -

The Oil—Saturated Area (Figure 2—1, Number 9) is identified as

being located outside of Building 704. This is a maintenance and -

storage area that has been In operation since the mid—1950s. Through -

the years, oil has leaked onto the ground •surface.

Investigation

Borings. One 15—foot soil boring is proposed for this site to
-

identify the depth to which the oils have saturated the soil column.

Three split—spoon samples will be taken.

C

2—10



1 4'
Soil/Sediment Samples. Nine soil/sediment samples will be taken

at this site: three from the borehole, and six composite surficial

samples from the area draining the oil—saturated zone.

Water Samples. Two water samples will be taken: one from the

borehole, should groundwater be encountered; and one from the surface

water drainage pathway downgradient from the site.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons, lead, and volatile organics (EPA 8010/8020).

The water samples will be analyzed for petroleum hydrocarbons, lead,

IDS, and volatile organics (EPA 601/602).

2.6 HAZARDOUS WASTE DRUM STORAGE AREA——BLDG. 923 (SITE 10)

Setting

The compound around Building 923 (Figure 2-1, Number 10) has been

used as a repository for hazardous materials for an as—yet undeter-

mined number of years. The compound is partially surfaced in asphalt

and tarmac but the runoff from the stained area flows into a grassy

drainage ditch. The handling and characterization of these drummed

wastes is an ongoing operation. During the presurvey field visit, all

of the drums were stored on wooden flats and categorized according to

their contents. A drum overpacking operation was in progress in one

of the Quonset huts in the compound. The area where the drums had

been stored outside was noticably stained, indicating leakage from the

drums. A list of the contents of 46 of the 69 barrels was prepared by

General Testing Laboratories of Kansas City, Missouri, in January

1985. This report lists the pH, water miscibility, and flash points

of the sampled barrels. The report was presented to E & E prior to

the presurvey.

Investigation

Borings. One shallow soil boring will be drilled inside the com-

pound near the stained area to determine if any hazardous compounds

have migrated vertically in the soil column. The maximum depth of the

2—11
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borehole will be 15 feet. Three split—spoon samples will be taken

from the boring.

Soil/Sediment Samples. Three soil samples will be collected from I
the borehole. Six surface soil samples will also be taken: one from.

the stained area, four downgradient, and one upgradlent from the I
stained area.

Water Samples. Three water samples are planned: one from the

shallow borehole, if groundwater is encountered; and two from the sur-

face drainage pathway, one above and one below the stained area. The

surface drainage way will be sampled If water exists during the field-

work.

Analytical Parameters. The soil/sediment samples will be I
analyzed for EP toxicity metals, petroleum hydrocarbons, and volatile

organics (EPA 8010/8020). The water samples will be analyzed for TDS,

priority pollutant metals, volatile organics (EPA 601/602), petroleum

hydrocarbons, barium, and mercury.

2.7 POL STORAGE AREA (SITE 12 [INCLUDES BLDG. 953])

Setting

The POL (fuel) storage area (Figure 2—1, Number 12) is a compound

which includes three fuel storage tanks in bermed enclosures, under-

ground pipes, and several pump houses. The incident Involved with

this facility is the release of some 3,000 gallons of JP4 fuel Into

one of the tank enclosures. The spill was cleaned, but there Is a

chance that fuel had leaked Into the subsurface soils and may be con-

taminating a nearby creek. The compound is located In the north—

central part of Rlchards-Gebaur AFB and is upgradient from the sewage

treatment facility. The floor drains In one of the pumphouses also

were noted as a potential discharge point for fuels to escape the

facility.

2—12
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Investigation

Borings. Because of safety and access problems, hand augers will

be employed to sample the subsurface of the fuel spill in the storage

tank enclosure. Three borings will be made and a maximum of three

split—spoon samples collected from each boring.

Monitoring Well. A downgradient monitoring well will be com-

pleted outside the confines of the compound. Twenty linear feet have

been allocated to complete this well.

Soil/Sediment Samples. A total of 11 soil/sediment samples are

proposed: nine from the hand auger locations, and two near the out-

fall of drains from Building 953.

Water Samples. A total of four water samples are proposed: one

from the monitoring well, two from the stream draining the POL tank

area, and one from the drain outfall from Building 953.

Analytical Parameters. The soil samples will be analyzed for

petroleum hydrocarbons and aromatic volatile organics (EPA 8020). The

four water samples will be analyzed for petroleum hydrocarbons, IDS,

and aromatic volatile organics (EPA 602).

2—13



3. FIELD SET—UP

1:)

basic concept of the standard field

tions will probably necessitate some

immediate work area will be control]

activities in order to minimize the

to both in—field personnel and any

Prior to the start—up of work,

safety plan will be prepared. The

on

t and

be

a
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being moved to the specifi

day's activities, all equi

e areas. No equipment wil

I te.

of equipment

procedures.

set—up. Site—specific considera—

variations. All entry to an

ed at all times during field

potential health and safety risk

observers.

a detailed work plan and a site

site safety plan will include the

Following

responsible for

approval

orderi n

, E & E will
all required

be

per-

of the proposed project plan

g, acquiring, and mobilizing

sonnel and equipment to the facility.

The Air Force will be requested to supply a secure building

the facility to which equipment and supplies can be directly sen

stored prior to and during the project. This building will also

used as a central field and equipment maintenance office, and as

sample handling and storage area.

In addition to the building, a

adjacent to or near the building wil

drilling rig and its equipment when

During the on—site work, equipment and

the central location prior to

investigation. Following the

returned to the secured storag

unattended at an investigation s

The actual in—field set—up

will follow E & E's established

at

c site under

prnent will be

1 be left

at an investigation

Figure 3—1 Shows the

site
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level of personal protection required by on—site personnel. Based on

existing information concerning the sites at the facility, Level C

presently is planned. However, if necessary, the site safety officer

(see Section 15) may upgrade or downgrade the level of protection

based on new or changing observations of site conditions. This would

result in a cost increase or decrease, respectively. The Health and

Safety Plan is presented in Appendix A.

E & E will utilize qualified local subcontractors to support the

field investigation, as required. All subcontracted work will be

overseen by the E & E project manager to insure compliance with the

Statement of Work specified in the delivery order to the Phase II Sur-

vey of the IRP.

3—3



1...'J 11£

4. CALIBRATION OF FIELD EQUIPMENT

All field equipment should have been calibrated prior to delivery

to the site. However, because of shock received during shipping and

handling, the instruments may require either recalibration or an

operational check prior to field use. The method and frequency of

calibration for each instrument is generally based on such factors as

the type of equipment, extent of use, degree of accuracy required, and

manufacturer's specifications. Instrument calibration should be

certified by documented standards of accuracy, whether performed at

E & E headquarters or by outside calibration or repair services.

E & E requires that records of calibration dates and standards be

maintained for each instrument subject to calibration.

Each piece of equipment requiring periodic calibration or cali-

bration prior to each use must be accompanied by a bound logbook. The

logbook will note the instrument's current calibration status with

regard to the date last calibrated, instrument settings during cali-

bration, and the initials of the person performing the calibration.

All instruments are to be stored, transported, and handled with

care to preserve the equipment's accuracy. Equipment found to be

damaged prior to or during use must be taken out of service inuiedi-

ately and cannot be used again until a qualified technician repairs

and recalibrates the equipment in question.
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5. PREVENTATIVE MAINTENANCE OF FIELD EQUIPMENT

I•4.) i7jsk: '4

All equipment used by E & E in the field is subject to standard

preventative maintenance schedules established by corporate equipment

protocols. All equipment is inspected at least twice daily, once

before start—up in the morning and again at the end of the work shift

prior to overnight storage or return to the charging rack. Regular

maintenance such as cleaning lenses, replacement of in—line filters,

and removal of accumulated dust is to be conducted according to manu-

facturer's recommendations and in—field need, whichever is appropri-

ate. All preventative maintenance performed will be entered in the

individual equipment's logbook and the site safety logbook.

In addition to preventative maintenance procedures, daily cali-

bration checks will be performed at least once a day in the morning

prior to use and duly recorded in the respective logbooks. Additional

calibration checks will be performed as required.

All logbooks will become part of either the permanent site file

or the permanent equipment file.
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6. FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

An essential part of E & E's p

be controlled at all times and

serialized field data records

or bound logbooks. Company an

and field observations in the

tion necessary to explain and

of the FOR is dated and signed

that page. The leader of the

insuring that the FDR is used

safely to avoid possible tampe

In addition to individual

ect managers must comp

week's activities. Al

sheets become part of

through 6—5 are exampl

used.

rotocols is that the analysis or sample

thoroughly documented. E & E maintains

(FDRs) in the form of individual sheets

alysts record all on-site measurements

FDRs, including all pertinent informa—

reconstruct site operations. Each page

by all individuals making entries on

field team on duty is responsible for

during all activities and is stored

ring.

field sheets and daily logbooks, pro,j-

past

6.1 CHEMICAL DATA

Chemical field analyses are generally limited to preliminary

testing of pH and conductivity and surveying for organic vapors or

other hazardous emissions (i.e., HCN, H25, and contaminated dust).

All findings are recorded in the site logbook, site safety logbook,

6-1

All field analytical procedures and sampling at a facility or

from the environment may become physical evidence in a legal action.

lete weekly sumary sheets delineating the

1 data sheets, logbooks, and weekly summary

the permanent site/project file. Figures 6—1

es of the weekly summary sheets that will be
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and field data sheets, if appropriate. Any further chemical analysis

conducted in the field would be recorded using the procedures stated

above.

6.2 HYDRAULIC DATA

Several techniques are employed in hydrological investigations.

These may be employed separately or two or more may be combined,

depending on the client's needs and the nature of a particular study.

The contract scope of work normally details the procedures to be fol-

lowed, describes the facilities, and identifies the equipment required

to conduct the hydrologic investigations. The degree of calibration

necessary and the exact method of documentation are site/project-

specific.

Detailed procedures to be used in hydrologic studies during the

Phase II Confirmation Study at this facility may include:

• Water sample collection, preparation, and shipment;

• Puiip testing; -

• Swabbing;

• Surging;

• Limited field analysis of groundwater samples; and

• Determination of water levels.

All data gathered during hydrologic investigations will be maintained

in serialized field logbooks or on individual sheets as previously

stated. Figures 6—6 through 6—9 are examples of field data sheets
which may be used by E & E field personnel.

6.3 SOIL BORING DATA

For each boring and well installation, a field log must be com-
pleted by the geohydrologist supervising the operation. The completed

log describes the operation, identifies any analyses conducted with

findings, and provides a graphic description of the geohydrological

environment encountered. The field logs become part of the permanent

site file and must be kept in a secure location. Figures 6—10 and

6—11 are examples of the typical field log sheets used by E & E

personnel.

6-7
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DEPTH TO WATER

I

Well Name/Number ____________________________ Date__________________________
(C.D.T.)

Time (Military) #1 #2 #3 #4 (C.S.T.)

lame of Operator I1.0. of Equipment (Vehicle or Iron Horse Number)________________________________

Date of Last Calibration______

Ccnrectlon Factor____________

Land Surface Datum (ISO) to NP

— Tq be Calibrated (Date)________

Measuring Point (NP)_______________

____________(Units)

I
Depth to Water (ON) from NP

In reading (1)

Out reading
Add or subtract (2
from Out reading
Sum of (1) & (2)
NP to ISO
ON from ISO

Correctian factors
of equipment
Corrected ON
from ISO

(If measurement is

measurement. only
42

within 0.1% of subsequent
2 are necessary)

#3

I
I
I

Tool used to obtain ON (float switch, magnesiumIf transducer, list range and serial n*uber)__
Other equipment used (digital multimeter, recorder, etc.)
make_______________________ model_______________________
calibrated calibration date

LI St as appropriate
serial number___________

Procedure number used

Altitude of NP

Cmrnnts___

(Units) Altitude of water level

Figure 6—6 DEPTH TO WATER FIELD LOG SHEET
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MONITORING EUIPME?T

Well:_____________________________

Date:___________________________________

Time: (Tlue Reference)

Name of Operator:___________________________________________

1.0. of Togging equtpmmt (vehicle) and/or cable reel No.__________________________

Serial Number of transducer:_____________________________

Range of transducer: 0 to (Units)

Calibration of transducer: (mv/ft or mv/rn)

Voltage to transducer (measured at power supply output with transducer

attached):__________________________________________________________

Millivolts or volts as related to barometric pressure (i.e. barometric pressure
may be 26.73 but is printed on data acquisition system as 2.67v. Therefore
entry would be 2.67v • 25.73 inches of Mercury:___________________________________

Other equipment used (type. Serial Number, wben calibrated)______________________

TANS0(JCER CALIBRATION POINTS

FT/Mi' MV MV Chanqe'

j rndicate which units

Z/ Per interval or per unit

Figure6—7 MONITORING EQUIPMENT FIELD LOG SHEET

6—9
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Observed by:

Hole depth

Swabbing—bailing test form Hole

Perforated intervals ________________

Water levels measured with _____

Measuring point is _____________

Static water lg.'el _________________

BAILING TESTS

Type of bailer ____________ 1

Capacity

SWABBING TESTS

Date:

Are a

diameter__________ Cased interval

Tested interval

which is _________ below land surface.

below measuring point.

ength_____________ diameter (ID) ____________

Method of meaSurement (barrel, tank. etc.)

Tank dimensionS: Width ____________

Capacity: 1 _______ _______

Measuring point -

Depth Casing s.t ________
Weight of fluid at end of ci eanout

Depth swabbing from

ft.

Tim.
Bailer
or swab
trip no.

Water
removed

Depth to
water below
NP

t' , time
since dis-

charge stopped

Remarks
I

(temperature, color, I

specific conductance,
etc. of sample)

Figure 6—9 SWABBING-BAILING TEST FIELD LOG SHEET

6—11
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____________ length ____________ height ____________

0.1. _______ 0.01 =
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Figure 6—10 FIELD LOG OF BORING AND WELL INSTALLATION
(Form 1)
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Figure 6—11 FIELD LOG OF BORING AND WELL INSTALLATION
(Form 2)
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6.4 SURVEY DATA

All site surveying will be recorded at the time of the work In

either the site logbook or a separate bound logbook, and retained in

the secured permanent site file. All entries will be made in ink, I
with errors indicated by a single line through the initial entry fol-

lowed by the corrected entry and the initials of the person making the
I

correction.

All surveying will be conducted to an accuracy of 0.01 feet

+ 0.005 feet, thus enabling static water level measureents to be used

to determine groundwater flow directions.

I

I

(

Ii
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7. SAMPLE NUMBERING SYSTEM

7.1 PROJECT IDENTIFICATION

Project management is a complex and demanding process that

requires an established framework to track a project's progress.

E & E has estabi ished a Work Breakdown Structure (WBS) management plan

which is at the heart of project cost control and tracks a project's

proiress through the identification of discrete tasks or elements,
each with its own specific identification number. The overall project

will have a six-digit alphanumeric code called the project number

sequentially followed by specific task and subtask codes. All work

performed or expenses incurred for the project will be attributed to

one of the specific task or subtask codes, thereby enabling easy
tracking of the project's progress and cost.

For this facility, specific task and subtask codes will be
assigned for the different work segments (i.e., drilling of monitoring
wells, sampling of groundwater, etc.) following approval of the work
plan and receipt of an authorization to proceed from the Air Force.

7.2 SITE IDENTIFICATION

All environmental monitoring and sampling sites will be identi-

fied using the Air Force's standard format of a nine—digit, alphanu-

meric code consistent with that required for completion of AF Form

2752. The identifier will be made up of the installation code, fol-

lowed by the sampling site type code and site location number. All

documentation for a specific site will include the site identification

code for ease of tracking.

7—1
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7.3 SEQUENCE NUMBER

All samples collected during the project will be identif led with

an eight—digit alphanumeric code consistent with that required for

caplet1on of AF Form 2752. All documentation referencing sanpies

taken will be Identified using this system. The sample numbers will

classify the sample as to the method and type of sample and the I
calendar year, and will sequentially Identify each sample taken.

I
7.4 SPLIT SAMPLES

If required, sample splits will be obtained, one portion to be

retained by the client and one portion to be sent to E & E's Analyti-

cal Services Center (ASC) for analysis. Identical sample numbers will

be attached to the two (or more) containers and documented in the site

logbook. All sample splits will be retained under standard chain—of—

custody procedures until they are relinquished to authorized person- I
nel.

1.5 FIELD QC SALES
Additional samples taken In the field are used to evaluate both

sampling and analytical methods. The three basic categories are

blanks, duplicates, and spiked samples. Field spikes are rarely used

because complicated manipulations of measured volumes of solutions are

undesirable in the field. General criteria are that there will be

one blank sample for each 20 field samples, or for each batch, which- I
ever Is smaller. Approximately one in 10 samples will be taken in

duplicate. The actual quantities and types of QC samples will be
I

decided by the project manager In consultation with the ASC manager.

QC samples will be labelled, preserved, transported, and secured in

exactly the same manner as samples (see Sections 12 and 13).

Field Blanks

Various types of blanks are used to check the cleanliness of

field handling methods. Because field conditions cannot be as

rigorously controlled as they are in the laboratory, positive field

blank values are not to be subtracted from sample results. It is not

possible to set rules for treatment of field blank results which show

a degree of contamination. This is the responsibility of the project

7—2
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manager and the ASC manager, and they will decide to qualify or reject

data taking into consideration all factors in a sampling and analysis

project. It is possible to design blanks to monitor each and every

stage of a sampling exercise: bottle cleaning, sample equipment

cleaning, sample collection, transfer to bottles, bottle decontamina-

tion, packing, and shipping. Usually, only two types of blanks are

used: the transport blank and the field equipment blank (sometimes

called the transfer blank or rinsate blank). Field staff may add

blanks if field circumstances are such that they consider normal pro-

cedures are not sufficient to prevent or control sample contamination,

or at the direction of the project manager. Rigorous documentation of

all blanks in the site logbooks is mandatory.

be used during

and labelled.

tory that this

it is perulissib

If this is done

preparation of

information on

sample. Full

The blank

into the sampli

YCJ-<j

sample collection

The projec

sample is

le to put

, then the

the final

that blank

documentat i

sample is

ng area, 1

7—3

to demonstrate that

ield does not result

prepared bottles to

pure water, capped,

Transport Blanks

Transport blanks are blank

the transport of sample bottles

in sample contamination. One of

samples designed

to and frQu the f

each type of the

is filled with

t manager may or may not inform the labora-

a blank. If the laboratory is not informed,

false identifying information on the label.

project manager must be responsible for

report to the client or agency so that the

does not show up as a mysterious additional

on must be made in the site logbook.

transported to the site, unpacked, carried

abelled, decontaminated, packed, and shipped

As far as possible, it should receive the

sample except that the bottle is not opened

back to the laboratory.

same treatment as a real

at any time.

Field Equipment Blanks

Field equipment blanks are blank samples (sometimes called

transfer blanks or rinsate blanks) designed to demonstrate that sam-

pling equipment has been properly prepared and cleaned before field

use, and that cleaning procedures between samples are sufficient to

minimize cross contamination. If a sampling team is familiar with a



15487
particular site, they may be able to predict which areas or samples

are likely to have the highest concentration of contaminants. Unless

other constraints apply, these sanp1es should be taken last to avoid

excessive contamination of sampling equipment. 1
Field equipment blanks can be taken before the sampling apparatus

is used to collect any samples at the beginning of the day. In this

case, the blanks are used to test the Initial preparation of the sam-

pling apparatus. The sampler (bailer, spilt spoon, coliwasa, etc.) Is

rinsed with pure water (or, in some cases, solvent) and the rinsate Is

collected and treated as any other sample. Alternatively, or in addi-

tion, field equipment blanks can be taken during a sampling run, in

which case they serve to test the efficiency of the field cleaning

procedures used to prevent cross contaninaton. The equipment is I
cleaned in the reconinended way, then rinsed with water (or solvent),

which is then collected. In either case, it is the responsibility of

the project manager and the ASC manager to Interpret the results and

reject or qualify data accordingly.

Duplicate Samples

pproximateiy one In 10 samples will be taken in duplicate. .

Duplicate samples are Identical samples (same place and time, or

immediately consecutive) placed in identical containers and treated as

normal samples. For the purpose of data reporting, one Is arbitrarily

designated the sample, the other as the duplicate. Both sets of

results are reported (not averaged) to give an indication of the

precision of the sampling and analytical methods.

The project manager decides which samples are to be duplicated

and whether or not to Inform the laboratory. If the project manager

wishes to make an assessnent of the laboratory's precision without the

laboratory's knowledge, the duplicate sample can either be labelled

simply "duplicate" or with some false identifying Information (e.g., a

non—existent, monitoring well identification ni.snber). In this case it

is the project manager's responsibility to assess data quality on the

basis of the duplicate results.

C
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8. DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS

8.1 DRILLING

E & E employs a wide range of soil and rock boring techniques,

including those using drive casing; both solid— and hollow—stem

augers; water, air, and mud rotary and reverse rotary drills; and

cable tools. The data requirements for a given well dictate the size

and depth of the well, the materials to be used in its construction,

and, ultimately, the method of its installation. Table 8—1 lists some

available drilling methods and their limitations.

E & Es approach to well drilling and boring design will depend

on the specific nature of the past operation, the present data needs,

the current environmental setting at each site, and any projected

remedial actions. The drilling program will have detailed specifica-

tions of procedures and techniques for well and boring location, type,

and design; sample collection, preservation, and transportation;

analytical procedures; and chain—of—custody control. The use of such

specifications will avoid the "hit-or—miss" approach that is typical

of less sophisticated programs and will eliminate hidden costs.

Soil samples will be taken every 5 feet (unless otherwise speci-

fied by the Air Force) and at every change in strata by driving a

2—inch outside diameter, 2-foot—long split—spoon sampler. Samples

will be inspected in the field by a qualified hyIrogeologist who will

establish site stratigraphy and geologic trends. All field data will

be documented in a well log (Figure 8—1) that will be presented to the

Air Force. The driller will be required to keep a similar log to

serve as a cross—check of the accuracy of the field notes. Represen-

tative portions of each sample will be retained in labeled jars.

8—1
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Table 8-1 15 49

SO?C AVAILABLE DRILLING
METKUS AND THEIR LIMITATIONS

Method Assets and Limitations

Drive casing Inexpensive and excellent for shallow, small—
diameter wells. Vertical samples can be obtained
by split—spoon and Shelby tobe samplers with rela-
tive ease. Equipment is mobile and can be moved
to virtually any location. Equipment can be ob—
tamed with coring capabilities. However, the
method i relatively slow and is limited to about
100 to 150 feet in depth. A supply of drilling
water is necessary. This water is introduced
into the boring, thus creating potential cross—
contamination or dilution problems. Troi4le can
be encouitered with boulders and coarse gravel.

Hollow—stem Inexpensive and particularly well—suited to
auger shallow walls in imconsolidated formations. Drill

rigs are highly mobile and easy to set .. No
drilling fluid or washweter is required. Soil wd
water samples end bedrock cures can be taken
through hollow—stem rigs. However, drilling
depths are limited to 100 to 150 feet—often less
in tight formations or coarse gravels. If boul-
ders are encouctered, it is usually necessary to
abandon the hole.

Hydraulic Fast and well—suited to drilling larger—diameter
rotary walls in consolidated and uaccnmelidated forma-

tions. Much greater depths can be attained by
this method. Core samples can be collected. The
chief drawbacks are the expense, complexity of
equipment operation, and difficulty in obtaining
ixidisturbed soil seeple8. In addition, a supply
of drilling water is necessary. This water is
introduced into the boring, thus creating poten-
tial cross—contamj.natian or dilution problems.

Air rotary Similar to the hydraulic rotary, this method has
the added advantage of not hnving to use drilling
fluids Wile offering the versatility of being
able to use a conventional roller cone bit and mud
puap. Air rotary is probably the fastest drilling
method available. However, the borehole size
generally is limited to eight inches.

Cable tool Relatively simple to operate and can be employed
to drill largediameter wells in consolidated and
s.riconaolidated formations. Core samples can be
collected. However, tends to be slow and drilling
water may dilute formation water.

8-2



•1

ECOI.OGY AND ENVtRONMEN1. INC.
MONITORING WELl. LOG

::.:::::::
4RP.). 9...

DVVII IN FElT WILl. IITALLATIGM .OW COUNTW

—

-
S

I
!'

III
j.

=

•;=

:.=—:.—

j.

1

It
;

.t

.

..'

,.

tS.IS.H.12-

—

-

-
—

Gl .45 .f.e.et

WIU. DATAuheco. . fticteco.,* 5.5. f.eet....
$4. feet

pV..
tgr. d.tJidrwJ
IUTDA1Asd.wl.j..f99t

rI.....4...o
TD..n
r..a..TTy
s—l.a—v
Fb
Aw.r,__.

auAurv
P1...N.f—.Ø

....r1oriy.5cno..l.J.Zj8
wWP.Aif.zg
. .P.r.i.o.r.i.ty. .p•o11utants

- ,tT- •4AKS

recyced pap

Figure 8—1 SAMPLE MONITORING WELL LOG

8-3

'1



15491

Bedrock cores are obtained by the use of diamond—tipped core bar-

rels. All cores will be retained for future study, which may Include

microscopic examination of rock thin sections under a petrographic

microscope to determine rock type, extent of microfracturing, and the

like. Knowledge of these properties could aid team hydrogeologists in

assessing the likelihood of the bedrock regimess acting as a conduit I
for off-site migration of contaminants. All drilling and boring will

be conducted with strict adherence to ASTh standards, if applicable.

If drilling is conducted In areas suspected of being contaminated

by volatile organics, samples of drilling spoils will be collected and

placed In 50—mL vials with Teflon—coated septa. "Head—space" samples

will be withdrawn and field—screened, using a Century Model 128 OVA,

to estimate total volatile organic contamination. These data

subsequently will be used to help delineate the vertical extent of

contamination, establish the Interval over which the well will be I
screened, and help characterize the contamination in order to

determine the level of respiratory protection required on—site.
I

Stringent safety regulations will be adhered to by all E & E per-

sonnel and subcontractors. An in—depth description of the E & E

corporate health and safety program, which will be followed by person-

nel working on Air Force projects, can be provided upon request.

8.2 SOIL SAMPLING

Soil samples will be taken at 5—foot Intervals or, If warranted,

on a continuous basis using split—spoon samplers. Shelby tube samples

of undisturbed soil will be obtained for laboratory analysis of param-
I

eters such as hydraulic conductivity, shearing strength, and porosity.

Bedrock will be obtained using diamond—tipped core barrels. The bed-

rock cores may be taken to the depth at which the well will be

screened.

As soil samples are taken from the split spoon, an OVA will be

used to "sniff" then for the presence of organic vapors. Samples will

be forwarded to E & E's ASC for additional evaluation, either as

composite or discrete samples.

All soils will be classified on—site by a geologist using the
I

Unified Soil Classification Scheme.

84



Each containerized soil sample to be used in a composite will be

sieved through a No. 8 mesh screen to remove stones and debris.

Screening will be accomplished using a Teflon scraper to force

material through the screen. This insures that the sample weight is

not distorted by stones and debris with respect to any compound that

may be present. The screened sample will then be weighed and returned

to its original container for storage until all soil samples have been

screened. The weight of the screened samples will be recorded for

future use.

A portion of each screened sample will then be weighed to provide

equal portions for the homogenization step. The weighed portions will

be mixed thoroughly in a prepared 16—ounce sample bottle using a

spatula. A homogeneous mixture will be attained by stirring the

sample at least 10 to 15 times. The mixed sample will then be placed

on a Teflon sheet and shaped into a rectangular form of even thick-

ness. The rectangle will then be quartered: two diagonal quarters

will be combined as the client composite; the alternate diagonal

quarters will be combined as a storage composite. For storage, the

composites will be placed in prepared containers, sealed, and accomp-

anied by appropriate sample control records. The storage composites

will be held at the ASC in a secured storage area until the project is

complete.

The soil composites for volatile organic analysis will be pre-

pared in the following manner. During field operations, a portion of

each soil sample will be placed in a 40—mL borosilicate vial. Equal

portions of soil will be removed from each vial and placed in the com-

posite vial. The composite samples will then be mixed quickly and the

vial sealed.

More detailed soil contamination data will be required if soils

contaminated with hazardous materials are to be excavated and removed

to approved disposal facilities. For this type of investigation, the

surface of the disposal site will be surveyed and gridded into areas

of approximately 1,000 square feet. (Grid size may vary, depending on

the nature of the site and underlying soils.) A borehole will be

installed at the center of each grid square; soil samples will be

taken at the ground surface and at 5—foot intervals until the appro-

priate depth has been reached. This depth may vary from as

8-5
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little as 5 feet in areas underlain by compact clays to as much as 100

feet in areas underlain by coarse sand and gravel. The result of this

type of study is a three-dimensional representation of the soil

beneath the site to the appropriate depth, with contaminant data for

each block.

Surface water drainage channel soil samples will be taken to a

depth of 12 inches, typically at 50-foot Intervals, to a distance of I
150 feet from the site boundary along each channel.

8.3 MONITORING WELL CONSTRUCTION AND C0MPLEI0N

Upon completion of the borehole, team hydrogeologists will super-

vise the installation of the monitoring well(s). The type of mate-

rials used in well construction will vary according to data require-

ments. For example, in a shallow, unconsolidated glacial aquifer con— I
taninated by volatile organic contaminants, the project team normally

would specify 2—Inch diameter PVC pipe with threaded joints. If con— I
taninatlon by certain ketones or aromatic compounds is suspected, it

may be necessary to specify stainless steel casing In order to elimi-

nate potential chemical reactions that could occur if PVC were used.

A Johnson-Keck submersible pump would be specified for purging and a

Teflon bailer would be speclfledfor sampling. Other variables could

include the length of well screen, screen slot size, type of backfill

to be used, type and length of seal or grout, and type of well secur- I
ity to be used. All variables will be considered carefully and the

best design for the job will be presented to the USAF—OEHL project I
engineer for approval.

Ftgure 8-2 shows three alternative types of monitoring wells,

each designed to address a different set of data requirements:

• Fully screened wells are used to enable the hydrogeologist to I
obtain a composite sample of groundwater to establish compli-

ance points and detect the presence of any aquifer contamina-

tion. Their use also is reconinended in conducting pumping

tests to obtain accurate measurements of aquifer response.

• Bedrock wells enable selective sampling of the bedrock aquifer

in order to measure groundwater quality and to evaluate the

Interaction between bedrock and unconsolidated aquifers.

8-6
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• Fixed—level wells are utilized to take isolated samples from

ind1vldual strata suspected of containing contaminated ground-

water. These wells also can provide an early warning system

to detect the movement of contamination into isolated,

pollutant—free aquifers. Great care will be taken to preclude

the possibility of cross—contamination of aquifers by care- I
fully reviewing geologic and geophysical data, conducting

field analyses of soil samples for contamination, and the
I

placing of grouting material at confining layers.

When drilling in a potentially contaminated environment, It will

be necessary to collect and dispose of drilling spoils and washwater

and to dispose of or properly decontaminate protective equipment. I
Furthermore, to prevent cross—contamination between wells, it will be

imperative to decontaminate all drilling equipment between wells (see I
Section 11.1). This may necessitate steam cleaning the equipment,

rinsing it with a solvent, and then subjecting It to a second steam

cleaning. Subject to all pertinent local, state, and federal regula-

tions, decontamination wastes will be éontainerized and all contami-

nated wastes generated on—site subsequently will be removed to an

approved disposal facility by a licensed hazardous waste hauler.

Unless otherwise specified, E & E will design all wells as per- I
manent sampling locations. Therefore, care will be taken to locate

the wells so that they may be Incorporated into future monitoring and
I

remedial operations. Concrete caps and protective, lockable steel

casings will be Installed around each well, thus reducing the possi-

bility of vandalism while Insuring sample Integrity.

All well casing top elevations will be surveyed to an accuracy of

+0.01 feet, thus enabling static water level measurements to be used

to determine groundwater flow directions.

All drilling operations, installation procedures, sampling data, I
and waste disposal operations will be fully docunented in bound field

books to assure that the highest degree of care has been taken in com-

pleting all required rk.
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acement, the monitoring

prescribed below.

a submersible pump,

with or without a surge

use of drilling fluid

standing water volume in

• Static water level from

after development;

top of well casing before 24 hours

• Quantity of water lost:

— During drilling and

— During fluid purging;

8—9
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8.4 WELL DEVELOPMENT

At least 48 hours after internal mortar p1

wells will be developed according to procedures

Well development will be conducted using either

airlift methods, or a bottom discharge bailer,

block. The wells will be drilled without the

and a minimum of five times the amount of the

the well, including the well screen, casing, and saturated annulus

(assuming 30% porosity), will be removed. Wells will be developed

until the well water is clear to the unaided eye, the sediment thick-

ness remaining in the well is less than 5% of the screen length, and

the five well volumes (described above) have been removed.
Well development also will include washing the entire well cap

and the interior of the well casing above the water table using only

water from that well. The result of this operation will be a well

casing that is free of extraneous material (grout, bentonite, sand,

etc.) inside the riser, well cap, and blank casing between the top of

the well casing and the water table. This washing will be conducted

before and/or during development, not after development.

The following data will be recorded as part of well development:

• Well designation;

• Date(s) of well installation;

• Date(s) and time of well development;



1.41 AC9• Quantity of fluid in well prior to development -- I-''

— Static water level and

— Contained in saturated annulus;

• Field measurement of pH before, twice during, and after

development;

• Field measurement of specific conductance before, twice

during, and after development;

• Depth from top of well casing to bottom of well (from
I

di agr am);

• Screen length (from diagram);

• Depth from top of well casing to top of sediment Inside well, I
before and after development;

I
• Physical characteristics of removed water, including changes

during development in clarity, color, and particulates;

• Type and size/capacity of pttnp and/or bailer used;

• Description of surge technique, if used;

• Height of well casing above ground surface; and

• Quantity of fluid/water removed and time of removal.

The water removed from a well during development will be stored

on—site in bulk containers or drums for proper disposal if the water

Is contaminated.

8-to



8.5 GEOPHYSICAL LOGGING

All boreholes for monitoring wells will be geophysically logged

for the purpose of cataloging and correlating lithology and strati-

graphy. Because the boreholes will be drilled without the use of

drilling fluids, it is recommended that calibrated nuclear logs, such

as neutron and ganma—ganina, along with natural gamma logs, be used.

Electric logs, such as spontaneous potential and resistivity, cannot

be run due to-the lack of drilling mud and, although there may be some

water in the drill hole, it is not anticipated that the water height

will be sufficient to allow meaningful surveys to be performed.

Nuclear logs will supply information pertaining to lithology, stratiq-

raphy, total porosity or bulk density, and moisture content. The

advantage bf these logs is that they can be used in either cased or

uncased boreholes. As a cost—saving benefit, E & E recommends that

all geophysical logging be performed upon completion of all well con—

struction, to minimize standby costs.

Table 8—2 contains a summary of log applications that may be used

for this project, and the types of information that may be obtained

from each.

8-11
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J
I

Table 8—2

SLØIARY (F LOG APPLICATIONS

I
Widely Available Logging

Required thformation Techniques that Might be Used

Uttiology end etratigra41ic Electric, sonic, and caliper logs
correlation of aquifers and in open holes; nuclear logs in
associated rocks open or casod holes

Total porosity or bulk Calibrated sonic logs in open
density holes; calibrated neutron end

gmta—glmta loge in open or
cased holes

Location of iter level or Electric, teisperature, and fluid
saturated nee conductivity in open holes or

inside casings; neutron and genes—
games logs in open holes or out—
side casings

I

I
I
I
I
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9. AQUIFER TESTING

The movement of groundwater and any associated contaminant plume

through an aquifer is controlled by the physical characteristics of

the medium and the hydraulic head gradient. Changes in the potentio—

metric surface caused by the pumping of local wells can be evaluated

to determine formation perTneabilities, specific yield, drawdown, and

extent of cones of depression. All of these are important

in assessing the potential imoact of a contaminant plume on local

groundwater quality. Artificial changes in the hydraulic head caused

by withdrawing water from the aquifer can locally distort the

potentiometric surface and alter the flow direction of a contaminant

plune. Proper placement of a puliping well may locally lower the water

table, effectively isolating a potential source of contamination from

contact with the groundwater. A puning well situated in a contami-

nant plume can be incorporated into a remedial action plan to remove

the contaminated water for treatment purposes. A pumping well also

can be used as a diagnostic tool to determine the hydraulic connection

between adjacent aquifers in order to aid in the siting of proposed

landfills, lagoons, and waste storage sites.

By interpreting the aquifer response to any of a

tests, E & E hydrogeologists infer data pertaining to

storativity, and boundary conditions, as well as data

movement and extent of contaminant plumes.

Existing wells will be used whenever possible to reduce project

costs. Generally, a well diameter of at least four inches will be

needed. Three or more observation wells usually will be specified.

9—1
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The wells will provide the water table data for varying distances from

the pumping well, which will be used to determine the size and shape

of the cone of depression and the aquifer transmlssivity.

E & E will supervise the design and Installation of suitable

wells. Pumping wells will be of sufficient size to accommodate stand-

ard submersible pumps and generally will be screened over the entire I
saturated thickness of the aquifer. Observation wells will be sited

to provide the data thought to be necessary and will be screened In
I

the proper strata to accurately gage the aquifer response to pumping.

Normally, a pumping test will be conducted as a 72—hour step—

drawdown test. E & E personnel will monitor the wells for the full

duration of the test (discharge rates will be measured by a free dis-

charge pipe orifice or by a commercially available flow meter). I
Hydrogeologists will evaluate the data using type curves for both

time-drawdown and distance-drawdown solutions. The methodologies I
pioneered by C.V. Thels in 1935 will be used to analyze confined aqui-

fer situations; the methodologies developed by S.P. Neuman in 1975
1

will be used to analyze unconfined aquifer systems.

When pumping tests are conducted In contaminated environments,

periodic sampling will be conducted to enable E & £ hydrogeologists to

assess changes In pollutant content and to determine the effects of

pumpage on the contaminant plume. The discharge of contaminated I
groundwater generated by a pumping test may need to be contained or

may require a National/State Pollutant Discharge Elimination System I
permit from the appropriate regulatory agency if It is discharged to a

sewer or to a body of surface water. E & E will assist In the acqul-
I

sition of any required permits.

On a smaller scale, individual plezometer wells can be used to

conduct tn—situ permeability tests. Such tests involve creating an

Instantaneous head change in the piezometer and then recording head

recovery versus time as the water level gradually returns to Its

static condition. In—situ permeability tests are of tv types:

NslugM tests, in which a volume of water Is Instantaneously added, and

batl" or upumpK tests, In which a volume of water Is instantaneously

renoved. The method that E & E most comonly uses to interpret these•

9—2



data and derive

which uses time!

T0, "basic time

sandpack radius

K, is defined as:

a permeability number is the method of Hvorslev*,

head—chanqe data to graphically calculate a factor

lag." Then, for a piezometer screen length of L,

of R, and a well casing radius of r, the permeabil

r2in (L!R)
K=

2L T

The computation of K for each piezometer allows a hydrogeologist to

compute the actual rate at which the groundwater (and thus contami-

nants) leaves the site by applying the following version of the common

Darcy equation for groundwater flow:

Q = KiA,

where Q is groundwater discharge; K is permeability;

gradient (derived from piezometer water levels); and

sectional area perpendicular to flow.

A typical aquifer test will include collecti

for siting purposes, installation of a discharge

vation wells, monitoring to establish background

mance of a 72—hour Dump test, and interpretation

i is hydraulic

A is cross—

on of background data

well and three obser-

conditions, perfor-

of the results.

p

*Hvorslev, M..J., 1951, "Time Lag and Soil Permeability
Observations," United States Army Corps of Engineers,
Experiment Station Bulletin 36, Vicksburg, Mississippi.

rCyed pape
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10. GROUNDWATER MONITORING AND SAMPLING

10.1 GROUNDWATER LEVEL MEASUREMENT

Water levels will be measured at all monitoring wells arid surface

water staff gaging stations on a monthly basis. Work will be per-

formed in accordance with established safety requirements by either

contractor or subcontractor personnel. All measurements will be taken

to within 0.01 foot.

The top of the interior casing of all monitoring wells will be

marked at one point, which will be surveyed to determine its eleva-

tion. The depth of the water table below the top of the casing will

be determined by a steel tape or electric water level indicator. All

eauinent will be decontaminated between wells to prevent cross- con-

tarn inat ion.

10.2 SURVEYING OF WELLS

Following completion of the installation of the final well, each

installed well location will be surveyed to determine map coordinates

(tiniveral Transverse Mercator, State Planar, or latitude/longitude) to

within one meter and entered onto a site map. Elevations of both the

ground surface and the top of the well riser will be surveyed to

within 0.01 foot (+ 0.005 foot if possible) using the National Geodata

Vertical Datum of 1929. These data will become part of the permanent

site file.

10.3 ON—SITE ANALYSIS

Groundwater sampling and analysis will involve the following

steps:

10—1
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15504• Measurement of the static water level;

• Purging of several well volumes;

• Acqiisition of the sample;

• On—site analysis: and

• Off—site analysis (see Section 10.4).

Before any water is drawn from a well, the static water level

depth from the top of the casing is measured, then the well is purged.

If the well can be completely dewatered, the purging process consists I
of removing a volume equivalent to twice the volume of the standing

water originally contained within the monitoring well plus the sur— I
rounding sand or gravel pack, if present. If the well cannot be

dewatered (because the specific yield Is relatively large), the purg-

ing consists of the removal of at least five standing volumes (possi-

bly more, depending on the results of pH and specific conductivity

testing conducted on the purge water in time series). The values are

time plotted and the purging process Is considered complete when the

values have stabilized. In most cases, a submersible pump is used to I
accomplish this purging. The most versatile pump of this type is the

small—diameter stainless steel Johnson—Keck pump, which is battery

operated and small enough to fit into two—inch diameter wells.

To avoid sample cross—contuinat1on, E & E uses bailers

constructed of Teflon, PVC, or stainless steel. Each bailer is

thoroughly decontaminated before it •is used in the next well. Bailer

size depends on the requirements of each project. The bailers are

constructed of Teflon-extruded, heavy wall tubing and are plugged at

the bottom with a short length of Teflon-extruded rod (no glue is [
used). Water enters the bailer both from the open top and fr the

bottom through a 3/4-inch hole. It is prevented from flowing out of
[

the hole by a one—inch glass marble, which rests in a conical seat

machined into the top of the plug.

On—site analysis is generally restricted to pH, conductivIty, and

surveys for organic vapors. pH and conductivity are routinely checked

during purging operations to determine steady—state conditions

between the water within the well column and the existing groundwater.

In areas of potential contamination, a flame ionization or photoioni—

zation instrument is routinely used to survey the groundwater during
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purging and the water samples for organic vapors in order to determine

the potential health hazards.

10.4 SAMPLING FOR OFF-SITE ANALYSIS

Sampling of groundwater for off—site analysis is conducted in the

same manner as sampling for on—site analysis as described in Section

10.3, with the addition that the water samples are containerized and

shipped to an outside laboratory for analysis as described in Sections

12 and 13.

10-3
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I
11. DECONTAMINATION PROCEDURES

I

I
I

Decontamination of personnel and equipment is an important ele-

ment of site safety operations. Proper decontamination prevents

sample cross—contamination and contamination of personnel, vehicles,

and the public; moreover, it supports quality control. Decontamina-

tion at the site involves the use of field decontamination stations

for personnel, equipment, and clothing.

The decontamination process is designed to control the spread of

) contaminants to clean areas by physically removing or chemically

neutralizing the contaminants. The following subsections delineate

the basic decontamination processes for various pieces of field equip-

ment and describe a sample personnel decontamination set-up for a

Level B or C site. The actual decontamination layout is generally

site—specific but would include most, if not all, of the described

stations. A Level 0 site would involve less protective clothing and

fewer stations.

Decontamination procedures normally take place in the contamina-

tion reduction area (see Figure 11—1). In this area, all equipment

which entered the site is cleaned prior to moving off-site and outside

of the contamination control line. Table 11—1 identifies various

decontamination wash solutions which can be used depending on the

site—specific hazards encountered.

11.]. DRILLING, SOIL SAMPLING, AND MONITORING WELL INSTALLATION

Prior to use in the field, and between sampling locations, all

equipment, including the full auger rig and all auger flights, will be

11-1
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1SSO I
decontaminated using the following cleaning procedures. At least 200

feet of auger will be dedicated to the rig prior to the initiation of

drilling. Drilling will be carried out on a plastic tarp pad, nomi-

nally 20 by 20 feet. Drill cuttings will be collected on the pad dur— I
ing drilling. Once a hole has been completed, the used augers will be

fully cleaned on the pad and the washings will be collected in the
I

cuttings on the pad. The cleaned augers will be returned to the work-

ing rig.

The equipment washing procedure Is as follows:

• The auger flight will be steam-cleaned. 1

• The auger flight will be fully rinsed with methanol, an I
organic solvent that is easily volatilized, Is not a priority
pollutant, and therefore cannot Introduce extraneous contami—

I
nation to the site.

• The auger will be thoroughly rinsed with distilled water and

allowed to air—dry.

All soil sampling equipment Including split spoons, stainless

steel spatulas, screens, and pans will be decontaminated by washing in
I

laboratory—grade detergent, rinsing three times with tap water, rins—

Ing with either pesticide—grade acetone or methanol, and then rinsing

with ASTM Type I water. The equipment will be air-dried prior to

repeated use. If weather conditions or other factors prohibit air—

drying, the equipment will be dried in an oven at 105C for 15 mInutes

and allowed to return to room temperature prior to use.

11.2 WELL DEVELOPM'4T AND AOUIFER TESTING

All equipment used during well development and aquifer testing
1

will either be cleaned/decontaminated or new prior to placement into

the well. Equipment such as submersible pups will be thoroughly

decontaminated using the procedures Identified in Section 11.1

Several Items such as monofilament line, rope, and tubing purchased

new will be rinsed with ASTM Type I water.
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Following completion of well development and aquifer testing at

each well, the equipment removed from the well will be considered as

contaminated and subject to the same decontamination process or dis-

carded prior to use in another well.

11.3 WATER LEVEL MEASUREMENTS

Water level measurements will generally be taken using a steel

tape or electronic water level indicator. All equipment entering the

well will be washed and rinsed prior to insertion into the well

according to the procedures specified in Section 11.1. Upon comple-

tion of the measurement at each well, the equipment will be subjected

to the same decontamination process prior to use on any additional

wells in order to prevent cross—contamination.

11.4 WATER SAMPLING

Water sampling equipment (punps, bailers, glass sampling jars,

etc.) will be cleaned prior to use in any sampling work according to

the procedures described in Section 11.1. Following completion of

sampling at a specific point, all equipment will be subjected to the

same decontamination process to prevent cross—contamination between

sampling points.

11.5 SEDIMENT SAMPLING

Sediment sampling equipment such as stainless steel scoops,
sieves, augers, split spoons, and dredges will be subjected to the
same decontamination procedures as other field equipment both prior to
and imediately following use at each sampling site.

11.6 PERSONNEL DECONTAMINATION

Avoidance of contamination is the first and best method for pre-

venting the spread of contamination from a hazardous site. Every

effort should be made to prevent direct contact with the contaminant.

Careful planning, knowledge of the contaminant, and attention to where

one puts one's hands and feet are all important. Simple common—sense

rules of contamination avoidance include not sitting down, not leaning

against drums or debris, and not putting equinent on the ground.
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15511
No one should enter a site alone, though all tasks should be

accomplished with as few team members as possible. Thus, exposure Is

limited to a minimum number of team members, and the ultimate process
of decontamination Is simplified. I

The first step in the decontamination process may well take place

while the team Is still on or just off the hazardous site but still in

the exclusion area. This Is especially true if there Is known heavy

ground contamination. In areas of spills or heavy leachate runoff,

the protective boots will become heavily contaminated. As the team

leaves these areas en route to the personnel decontamination station

(PDs), a boot rinse with a detergent solution (from a pre—positloned 1
container) will significantly reduce the spread of contamination along

the egress route.
I

The PDS will be established within the contamination reduction

area upwind of the hazardous substance site. The PDS will be located

beten the hot line (upwind boundary of the exclusion area) and the

support (clean) area boundary. Figure 11—1 illustrates the organiza-

tion of the field operations area.

The POS provides a controlled decontamination and undressing sys-

tem designed to avoid the transfer of chemical contamination from pro-

tective clothing or equ1ent to the Individual. It must be estab-

lished before the team enters the contaminated area so that members
I

can immediately and safely cope with an emergency. Team members must

be briefed on decontanlnatlon procedures prior to entering the con-

taminated area. When the team leaves the area, extreme care must be

taken to insure that proper decontamination Is performed. Failure to

observe these procedures could result in personal Injury.

11.6.1 9an1zatIon and Operation of the Personnel Decontamination IStation (PDS)

The project team leader must exercise professional judgment In

determining how the PDS will be organized and what decontanlnants will

be used. Factors he must consider Include:

• The extent and type of hazard expected;

• Explosive potential; I
• Meteorological conditions;

11—6
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• Topography;

• Levels of protection selected; and

• Availability of equipment and supplies.

This section describes the laut of a PUS for personnel dressed in

Levels B and C protection.

Set—up

Fi

ing in

of the

for Levels

gure 11-2 1

Level B or

PUS 1 ayout

work -

tion

• Station A

field equl

party.

— Equipment Drop: A plastic ground sheet on which

pment is placed by returning members of the rk

• Station B - Decontamination

filled with the appropriate

of Outer Garments: A wash tub

decontamination solution.

• Station C — Rinse of Outer Garments: A wash tub filled with a

water rinse.

• Station U — Boot Removal: A bench or stool for

sit on during rnoval of the boot covers; and a

container for disposal of booties.

personnel to

plastic-i med

• Station E — Glove Decontamination and Rinse:

containing a nall bucket of decontamination

water rinse.

A portable table

solution and

• Station F — Boot Decontamination and Rinse: A small bench or

stool for personnel to sit on during decontamination; a wash

tub containing the appropriate decontamination solution; a

wash tub containing a water rinse; and a small can for

disposal of masking tape.

p,
11—7

B and C Decontamination

llustrates a PUS designed to support personnel

Level C protection. The following is a descrip

by station.
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• Station G - Boot and Outer Garment Removal: A bench or stool

to sit on during removal of boots, aprons, and gloves; and
ir rjI

three 32-gallon plastic-lined containers for segregating

boots, aprons, and gloves.

• Station H - Removal of Respirator: A portable table approxi-

mately 30 meters upwind from Station G on which the self- con-

tained breathing apparatus or air-purifying respirators are

placed.

• Station I — Removal of Cotton Garments: A 32-gallon plastic-

lined container for disposal of all cotton garments.

• Station J - Field Shower (Optional): A field shower set-up.

If impractical or not available, a wash point (container of

water, soap, and paper towels) should be provided.

• Station K — Redress and First Aid (Optional): A location to

redress and render first aid as necessary. This station

separates the contamination reduction area from the support

(clean) area.

Levels B and C Decontamination Equipment and Procedures

Station A. Equipment such as instru'nentation, sample jars, and

sampling devices removed from the hazardous site should be placed on

the equipment drop at this station. The plastic sheet used for this

purpose is positioned on the downwind side of the hot line just inside

the exclusion area. Equipment should be decontaminated by PUS

operators only after all work party members have been processed

through the PUS. Gross contamination can be removed from equipment

either by carefully stripping off protective covers such as plastic

bags or through a wash process using an appropriate decontamination

solution and water. Protective covers which are removed from the

equipment can be placed in the same container as the disposable

booties at Station D. Equipment should be thoroughly decontaminated

before taking it across the hot line.
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Station B. This station Is the Initial and most critical step' In

the personnel decontamination process. The individual being decon-

taminated should be directed to stand In the wash tub while the PDS

operator, using long—handled brushes, carefully decontaminates all
I

outer rubber garments. Care should be exercised when decontaminating

personnel wearing Level B and Level C protection to avoid splashing

with decontamination solution.

Station C. This station is a rinse station. Again, the individ— I
ual being decontaminated should be directed to stand In the wash tub.

Care again must be exercised In rinsing the rubber garments. I

Station D. Prior to crossing the hot line, the work party menber
I

should remove disposable booties and place than in the receptacle

located at this station.

Station E. At this station, work party members will decontami-

nate and rinse their gloves. A field table is recomended to elevate

the decontamination and rinse solution to waist height.

__ C
Station F. Work party members will sit on the bench provided

while P05 operators wIll sequentially decontaminate and rinse the

boots. The small container located between Stations F and 6 is used

to dispose of all used masking tape.

StatlonG. Work party members will sit on the bench provided and

sequentially remove their boots, apron, and gloves.

Station I. The individual will remove all cloth undergarments

such as coveralls, socks, and underwear, and place them In the con-

tainer provided.

Station J. This station Is a field shower facility. If a shower

is not available, personnel should as a minimum wash their hands and

faces before leaving the site. Personnel should be instructed that a

shower is required to complete the decontamination process.
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Station K. After showering, work party members will redress into

clean clothes and receive first aid (e.g., treatment of minor cuts and

bruises), if required. The individual then leaves the PDS and moves

into the support area.

11.6.2 Preparation of Decontamination Solutions

Ideally, the decontamination solution used should react with and

chemically neutralize the contaminants found at a hazardous substance

site. However, since the contaminants on a particular site will be

unknown in most cases, a decontaininant is more often chosen based on

its ability to physically remove (dissolve or suspend) the contaminant

in question.

In all decontamination operations water is a recommended solvent.

Organic solvents dry the skin and are often more toxic than the hazard

one is trying to eliminate. These solvents also accelerate the

deterioration and penetration of protective clothing. Water, on the

other hand, does not damage protective clothing and does not contrib-

ute to secondary contamination.

It must be recognized that there are no universal decontaminants

and the project team leader will often be required to makea profes-

sional judgment regarding this matter. Table 11-1 lists chemical

mixtures suggested as readily available general-purpose decontami—

nants. Their application and instructions for preparation are also

presented in the table.

11.6.3 Closure of the POS

When the POS is no longer needed, it should be closed down by the

PDS operators. All disposable clothing and plastic sheeting used dur-

ing the operation should be double—bagged and either contained on-

site or removed to an approved off-site disposal facility. Decon and

rinse solution could be discarded on—site or also removed to an

approved disposal facility. Reusable rubber clothing should be dried

and .prepared for future use. (If gross contamination has occurred,

additional decontamination of these items may be required.) Cloth

items should be bagged and removed from the site for final cleaning.

All wash tubs, pails, containers, etc., should be thoroughly washed,

rinsed, and dried prior to removal from the site.
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12. SAF4'LE HANDLING AND PACKING

12.1 SPLIT SAMPLE PROCEDURES

When split samples are requested, identical sample tags will be

attached by E & E personnel to the two (or more) containers. The

E & E sample will be clearly marked as such and treated in accordance

with normal procedures. Any other split samples will remain subject

to chain—of—custody procedures until they are relinquished to the per-

son requesting them. E & E personnel also may be required to comply

with the custodial procedures preferred by the person requesting the

split samples; these procedures will be complied with on a case—by-

case basis. All split samples will be docuiiented in the site logbook.

12.2 SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

In order to preserve sample integrity either for physical, chemi-

cal, or biological analyses as well as to have a sufficient volume of

each sample for analysis, all samples will be collected in the appro-

priate containers, preserved when required, and stored at the appro-

priate temperature. Various sample containers (e.g., glass, plastic)

and container sizes will be used, depending on the specific analyses

required. Table 12-1 lists the sample containers, preservatives, and

holding times to be used to analyze for the priority pollutants listed

in 40 Code of Federal Regulations (CFR) Part 136. Table 12-2 lists

the sample bottles to be used, the volumes, the preservatives, and the

holding times for biological parameters, physical parameters, metals,

inorganic and nonmetallic compounds, and organic compounds. All of

the listed sample containers, preservatives, and holding times in the

tables are approved and/or recormiended by EPA.
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Table 12—1

REtO4tENDED SAMPLE STORAGE, PRESERVATION,
API) HOLDING TIMES OF PRIORITY POLLUTANTS:

EPA 40 CFR 136

A = 40—aL clear screw—cap septus vials plus cape with 22-mn Tuf-Band Teflon silicone
discs.

B 1/2-gallon amber glass bottle with Teflon—lined cap.

.me bottles, vials, caps, and discs listed here are those listed in EPA 40 CFR 136
(Federal Register, tcenber 3, 1979, revised October 26, 1984) and EPA 40 CFR 141
(Federal Register, November 29, 1979).

*Extracted within seven days and analyzed within 30 days.
'If the tsp water is chlorinated, 2.5 to 3.0 mg of oditr sulfite (NAS2O3) per 40 aL

of water sample is used uileso ma,dmun trihalomethane concentration Is to be deter-
mined.

J
I
I
I
I
SI

I
I

I
I
I

15 S1 I

Parameter Cantainer Preservative Ibiding Time

Purgeable halocarbons A 4C 7 days

Purgeable aromatics A 4C 7 days

Acroleln acrylonitrile A 4C 7 days

Phenols B 4'C —-

Benzidines B 4C **
Phthalate asters B 4C :
Nitrosamines B 4C **

Orgm,ochlorine pesticides and poly B
chlorinated biphenly, (PCBs)

4C :-

Nit roaromatics and isophorone 8 4C *0

Polyliuclear aromatic hydrocarbons B 4C *0

Haloethers B 4'C *4

Ehlorinated helocarbons B 4C 0*

2,3,7,8—tetrechloro—diben—p—dicxin B 4C *0

Purgeables A 4C 7 days

Base/neutrals, scids, and pesticides B 4C —--

EPA 40 CFR 141: Trihalomethanes (THM) (Drinking Water)

Tap water*0* A 4C 14 days

Open body A 4'C 14 days

I
I
I
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Table 12—2

RECOMMENDED SAMPLE STORAGE, PRESERVATION,
A HOLDING TIMES ACCORDING TO MEASUREMENT1

--, (..."-S

Minimum
Volume

Recjired Holding
Parmiieter (ml) Container2 Preservative Time3

Biological Parmmeters

Fecal coliform 100 Autoclaved Cool, 4°C 6 hours
P,G

Total coliform 100 P,G Cool, 4°C 6 hours

Fecal streptococci 100 P,G Cool, 4°C 6 hours

Standard plate count 100 P,G Cool, 4°C 6 hours

Benthos (macrobenthic —— P,G Formalin/ 6 months
invertebrates) Glycerine

O,lorophyll— 1,000 P,G Filter on—site 3 months
Freeze immediately

Phytoplankton 250 P,G 2 niL Liol's 6 months
Belution (darkness)

Zooplankton 250 P,G Forinalin/ 4 months
Glycerine

Physical Paraneters

Color 50 P,G Cool, 4°C 24 hours

Conductance 100 P,G Cool, 4°C 24 hours4

Hardness 100 P,G Cool, 4°C 6 months5
HNO3 to pH <2

Odor 200 0 only Cool, 4°C 24 hours

pH 25 P,G In situ 6hours

Residue

Filterable 100 P,G Cool, 4°C 7 days

nfilterable 100 P,G Cool, 4°C 7 days

Total 100 P,C Cool, 4°C 7 days

Volatile 100 P,G Cool, 4°C 7 days

Settleable matter i,cno P,G ,bne required 2 days

Temperature 1,000 P,G In situ holding

Turbidity 100 P,G Cool, 4°C 48 hours
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Table 12—2 (Cant.) 15 2O

Minimun
Values

Required Ibiding
Parwneter (ML) Container2 Preservative Time3

MetalS I
Dissolved 200 Filter on—site 6 months5

HM)3 to p14 <2

Suspended 200 Filter on—site 6 months 1
Total 100 P,G 1*40 to pH <2 6 months5

3

Mercury

Dissolved 100 P,C Filter on—site 38 days
1*403 to pH <2 (glass)

28 days
(hard
plastic)

Total 100 P,C 1*403
to pH <2 38 days

(glass)
28 days
(hard
plastic)

Inorganice, Noneetallics

AcIdity 100 P,C None required 24 hours

1kalinity 100 P,G Cool, 4C 24 hours

Orcmide 100 P,C Cool, 4C 24 hours

Chloride 50 P,G None required 7 days I
Chlorine 200 P,C Detersined on No holding

site

Cyanides 500 P,C Cool, 4'C 24 hours
NaG (sodiun
hroxide) to
pH 12 and
Ascorbic Acid—
Treat with Cd
if Sulfide is
present

Dissolved oxygen

Probe 300 C only In situ No holding

Winkler 300 C only Fix on-site 4.-B hours

Flunride 300 P,G None required 7 days

Iodide 100 P,C Cool, 4C 24 hours

Nitrogen

Aimionia 400 P,C Cool, 4'C 24 hours
H2504 to pH <2

Kjeldahl, total 500 P,C Cool, 4C 24 hours6 -—

H2SO4topH<2. L

12-4
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Table 12—2 (Cont.)

-1-•--
..&) I.. ,

Minimujii
Volune

Retjirecf Holding

Pareneter (ml) Container2 Preservative Time3

Inorganics, Norvuetallics (Cant.)

Nitrate plus nitrite 100 P,C Cool, 4°C H2S04 24 hours6
to pH <2

Nitrate 100 P,G Cool, 4°C 24 hours

Nitrite 50 P,G Cool, 4°C 48 hours

Phosphorus,
ortho—phosphate, 50 P,G Filter on—site 24 hours
dissolved Cool, 4°C

Hydrolyzable 50 P,G Cool, 4°C 24 hours6
H2S04 to pH <2

Total 50 P,G Cool, 4°C 24 hours6
H2S04 to pH <2

Total 50 P,G Filter on—site 24 hours6
dissolved Cool, 4°C

H2S04 to pH <2

Silica 50 P only Cool, 4°C 7 days

Sulfate 50 Cool, 4°C 7 days

Sulfide 500 P,G 2 ml zinc 7 days
acetate & NaOH

Sulfite 50 P,G Determined No holding
On— site

Organics

BUD 1,000 P,G Cool, 4°C 24 hours

COt) 50 P,G H2S04
to pH <2 7 days6

?.thylene blue active 250 P,G Cool, 4°C 24 hours
sthstance (MBAS)

Nitrilotriacetic acid 50 P,G Cool, 4°C 24 hours
(NT A)

Oil and grease 1,000 G only Cool, 4°C 24 hours
H2S04 or HC1 to pH <2

Organic carbon 25 P,C Cool, 4°C 24 hours
H2504 or HC1 to pH <2

Phenolics 500 G only Cool, 4°C 24 hours
H2S04 to pH <4

1 .0 g CuSO4/l
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15 522

1. t'cre specific instrietions for preservation and 8mspliflg are fotiid with each pro-
cedure as detailed in E & E'e methods manual. A general discussion on sampling of
water and industrial westewater may be fotmd in Merican Society for Testing and Nate—
riale (ASTM), Part 31, p. 72—82 (1976) Nathod D—3370.

2. PlamtIc (P) or Class (C). For metals, polyethylene with a polypropylene cap (no
liner) is preferred.

3. The listed holding times are recommended for properly preserved samples based an cur-
rently available data. It is recognized that extension of these times may be possible
for same sample types while, for other types, the times may be too long. When ship-
ping regulations prevent the use of the proper preservation technique or when the
holding time is exceeded, as in the case of a 24—hour composite, the final reported
data for these samples should indicate the specific variance. If samples cannot be
analyzed within the specified time intervals, the final reported data should indicate
the actual holding time.

4. 1? the sample La stabilized by cooling, it should be warmed to 25C for reading, or a
temperature correction should be made and results reported at 25'C.

5. When H3 cannot be tmed because of shipping restrictions, the sample may initially
be preserved by icing and imeediately shipped to the laboratory. Upon receipt at the
laboratory, the sample must be acidified to a pH <2 with HNO3 (normally 3 mL 1:1
HNoilliter is sufficient). At the time of analysis, the sample container ahould be
thoroughly rinsed with 1:1 1*403 and the washings added to the sample (volune correc-
tion may be required).

6. Data abtained from National Enforcement Investigations Center, Danver Colorado, sup-
port a four—week holding time for this parameter In sewerege systans StarxIard Indus-
trial Code 4952).

I
I
I
I
I
I
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12.3 SAMPLE HANDLING AND DECONTAMINATION

E & E will identify all samples using a sample tag or other

appropriate identification attached to or folded around the sample.

The tag will provide the sample identification number; the date, time,

and location of collection; designation of the sample as a grab or

composite; notation of the type of sample and preservative; any

remarks; and the signature of the sampler. E & E also will record

this information in the appropriate logbook, along with any pertinent

on—site measurement data and field observations.

After collection and identification, the sample will be preserved

and maintained under the chain—of—custody procedures discussed below.

In a similar fashion, all tags on blank or duplicate samples will be

marked "Blank" or "Duplicate," respectively. Field blind duplicates

will be coded and identified as such only in the field logbook.

Chain—of—Custody Procedures

Air Force chain—of—custody requirements for this program will be

clarified and incorporated in E & E's standard operating procedures.

E & E will require that the possession of samples be traceable from

the time the samples are collected until they are disposed of through

established chain—of—custody procedures. The major elements of these

E & E procedures include the following.

Sample Custody. A sample will be considered in custody if:

• It is in the individual's actual possession; or

• It is in the individual's view, after being in his/her physi-

cal possession: or

• It was in the individual's physical possession and then he/she

locked it up to prevent tampering; or

• It is in a desiqnated secure area.

12—7
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Field Custody Procedures. E & E will collect only the number

needed to provide a fair representation of the media being sampled.

The quantity and types of samples arid sample locations will be deter-

mined prior to the actual fieldwork. As few people as possible will

handle the samples. The field sampler will be personally responsible

for the care and custody of the collected samples until they are
I

transferred or properly dispatched. Sample tags will be completed for

each sample using waterproof Ink.

Transfer of Custody and Shipment. Samples will be accompanied by

a chain—of—custody record. When transferring the possession of sam— I
pies, the Individuals relinquishing and receiving will sign, date, and

note the time on the record. This record will document the transfer
I

of custody of the samples from the sampler to another person, or to an

analytical laboratory.

The samples will be properly packaged for shipment and dispatched

to the appropriate laboratory for analysis with a separate record pre-

pared for each laboratory. The "Courter to Airport space on the

chain—of-custody record will be dated and signed, if necessary.

All packages will be accompanied by the chain—of—custody record

showing Identification of the contents. The original record will

accompany the shipment and a copy will be retained by E & E.
I

Laboratory Custody Procedures. E & E will assure that the pos-

session of samples is traceable from the time the samples are

received. To maintain and document sample possession, E & E will fol-

low chain-of—custody procedures. A sample custodian or a designated

alternate will receive samples for the laboratory and will verify that

the Information on the sample tags matches that on the chain—of— I
custody record Included with the shipment. The custodian will sign

the custody record In the appropriate space. Couriers picking up sam-
I

pies at the airport, post office, etc., will sign In the appropriate

space.

Samples forwarded to the laboratories for analysis will be

retained after the analyses are completed. These samples may be dis-

posed of only upon the orders of the program manager, and only after

all tags have been removed for the permanent file.

12-8



Sample Decontamination

All sampler containers will be considered as contaminated and

subject to standard decontamination procedures prior to packaging in

preparation for storage and/or shipment to laboratories for analysis.

Decontamination procedures will include washing the container in a

cleaning solution containing Alconox on TSP, followed by a thorough

rinse with clean water. The samples will be immediately placed into a

protective plastic wrap to prevent further possible contamination.

V) S

12.4 PROCEDURES FOR PACKING LOW

All samples must be packaged

tamination and must be shipped to

tures. The following sample pack

• Sample bottle lids

must stay with the

affixed.

CONCENTRATION SAMPL ES

carefully to avoid breakage or con-

the laboratory at proper tempera-

aging requirements must be followed:

• The sample volume level can be marked by placing the top of

the label at the appropriate sample height, or with grease

pencil. This procedure will help the laboratory to determine

if any leakage occurred during shiinent. The label should not

cover any bottle preparation OA/QC marks.

• Unless otherwise specified, all sample bottles

with a custody seal and placed in a plastic bag

the potential for vermiculite contamination.

• Shipping coolers must be filled initially with

three inches of vermiculite or zonolite.

must

to

be secured

minimize

approximately

• The secured sample bottles must be placed in the cooler in

such a way as to ensure that they do not touch one another.

• Low hazard samples (i.e., defined as environmental or less

than 10 pn of any single constituent) are to be cooled.

12-9
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"Blue ice's or some other artificial icing material is pre-

ferred. If unavoidable, ice may be used provided that it Is

placed in 3—intl plastic bags. Ice Is not to be used as a sub-

stitute for packing material.

• Any remaining space In the cooler should be filled in with 1
Inert packing material. Under no circunstances will locally

obtained material (sawdust, sand, etc.) be used.
I

• The duplicate custody record must be placed in a plastic bag

and taped to the bottom of the cooler lid.

12.5 PROCEDURES FOR PACKING MEDIUM CONCENTRATION SAMPLES I
The procedures for packing medium concentration samples (defined

as containing between 10 and 150,000 pn of any constituent, or direct
1

but diluted contamination, or material from previous spills, or dis—

colored solid matrices or turbid liquids) are similar to those dis—
Icussed In Section 12.4 wIth two notable exceptions. All medium hazard

sarTples must first be placed in paint cans containing sufficient

vermicullte.or zonolite inert materials to cushion the sample con-

tainers and absorb spills. These paint cans are sealed, properly

labelled, and then placed in the cooler or other appropriate shipping I
container, as described In Section 13.6. Medium hazard samples are

not to be cooled with ice or some other artificial icing materials.
I

1

I

I

I
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13. SAMPLE CUSTODY AND DOCUMENTATION

Lt t)9

locked place at all times, so as to

sample gathering activities must be

sample transfers must be documented

all samples are to be identified wit

appropriate means of identification

tags); and all sample bottles are to

All information is to be recorded in

personnel are personally responsible

care and custody of collected samples

ferred or properly dispatched.

maintain proper custody. All

recorded in the site logbook; all

in the chain—of—custody record

h sample tags, labels, or other

(hereinafter referred to as sample

be sealed with custody seals.

waterproof ink. All E & E field

for sample collection and the

until the samples are trans-

13.2 CHAIN—OF—CUSTODY RECORDS

The custody record must be fully completed in duplicate, using

black carbon paper where possible, by the field technician who has

been designated by the project manager as being responsible for sample

shipment to the appropriate laboratory for analysis. The information

specified on the chain—of—custody record will contain the. same level

of detail found in the site logbook, with the exception that the

on—site measurement data need not be recorded. The custody record

13—1

13.1 SAPLE IDENTIFICATION DOCUMENTS

All field personnel must verify the sampling methods to be used

during sample collection by making proper reference to the project

plans. Prior to sampling, the field sampling personnel must ensure

that all sample containers are in his physical possession or in his

view at all times, or ensure that the containers are stored in a



15S2 I
will Include, among other things, the following Information: name of

person collecting the samples; date samples were collected; type of

sampling conducted (composite/grab); location of sampling station;

nunber and type of containers used; and signature of the E & E person

relinquishing samples to a non—E & E person, such as a Federal Express

agent, with the date and time of transfer noted. In addition, if 1
samples are known to require rapid turnaround In the laboratory

because of project time constraints or analytical concerns (e.g.,
I

extraction time or sample retention period limitations, etc.), the

person completing the chain—of—custody record should note these con-

straints In the rnarks section of the custody record.

If It Is Is not practicable to seal all containers at a Federal

Express office, they should be sealed beforehand. The duplicate I
custody record will therefore have the signature of the relinquishing

field technician and a staterient of Intent such as "To Federal Express I
(Baltimore office) p.m. 6/31/84." The duplicate custody record Is

then placed In a plastic bag, taped to the underside of the box lid,
Iand the box closed. The container Is to be tightly bound with fila-

ment tape, and If required, at the discretion of the project manager,

may be padlocked. Finally, at least two Custody seals are to be

signed by the Individual relinquishing custody and affixed In such a

way that the box cannot be opened without breaking them. I
At the shipping agent's office, the relinquishing Individual will

put all the specific shipping data (airway bill nunber, office, time, I
and date) on the original custody record which Is to be transmitted to

the project manager (by mail or by hand as appropriate). The original

and duplicate Custody records and the airway bill or delivery note

together constitute a complete record and it is the project manager's

responsibility to ensure that all are consistent and they are made

part of the permanent job file maintained at the ASC.

At the laboratory, the sample custodian will open the package, I
retrieve the duplicate record, and complete the "Received for Labora-.

tory by" box by affixing his signature. The custodian also Is to fill I
In the "Method of Shipment" box with the shipper's name (e.g., Federal

Express) and airway bill nunber.
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13.3 FIELD LOG BOOKS

Site logbook(s) must be maintained for each project. All site

logbooks must be bound, contain numbered pages, and be waterproof.

The following documentation is to be recorded in the site logbooks:

sampling locations, station numbers, dates, times, sampler's name,

designation of the sample as a grab or composite, notation of the type

of sample (e.g., groundwater, soil boring, etc.), preservatives used,

on—site measurement data, and other field observations and remarks.

Each series of site logbook entries for a particular sampling effort

must be initialed by the person recording the information and, where

appropriate, summary entries that organize and/or clarify data pre-

sented in the logbook are to be prepared by the person recording the

information. After reviewing the entries, the field team leader must

sign each page of the site logbook on the top and the bottom.

As with all data logbooks, no pages will be renioved for any

reason. If corrections are necessary, these must be made by drawing a

single line through the original entry (in such a manner that the

original entry can still be read) and writing the corrected entry

alongside. The correction must be initialed and dated. bst cor-

rected errors will require a footnote explaining the correction.

The site logbook is the prime repository of information of actual

site conditions and as such is an important link in the analytical

chain. Any details which may be relevant to the analysis or integritY

of samples must be recorded. Preliminary sample descriptions are

helpful. Any unusual circumstances should be noted, e.g., heavy rain

or difficulty in pH meter calibration. At the completion of the sam-

pling exercise, the logbook must be retained by and/or returned to the

project manager and is to be made part of the permanent project file.

To the extent that any information contained in the logbook is rele-

vant to sample analysis to be performed, such data are to be made

available to the laboratory performing said analyses by the project

manager.

13.4 CORRECTIONS TO DOCUMTATION

As with data logbooks, if corrections to any site documentation

are necessary, these must be made by drawing a single line through the

original entry (in such a manner that the original entry can still be
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read) and writing the corrected entry alongside. The correction must

be initialed and dated. Most corrected errors will require a footnote

explaining the correction.

When completing any of the laboratory logs, all crossouts and/or

changes In logbook entries must be made with a single line and ini-

tialed by the sane custodian who Is responsible for the original I
entry; corrections also may be supplemented by a footnoted explana-.

tion, so long as the footnote Is Initialed by the same custodian

responsible for the original entry. This general rule may be relaxed

only if the ASC director or manager authorizes such a deviation from

the rule and initials the change together with the other custodian

making the correction.

13.5 TRAFFIC REPORTS, SAMPLE LABELS, AND CUSTODY SEALS

Traffic Reports

The documentation system provides the means to individually I
Identify, track, and monitor each sample from the point of collection
through final data reporting based on the use of sample traffic

reports, each printed with a unique sample Identification number. One
traffic report and Identification number Is assigned by the sampler to

each sample taken. Then, regardless of where a sample was collected

or analyzed, the sample can always be identified and tracked by use of

the assigned number. Traffic reports are used in conjunction with I
chain-of-custody and other document requirements. -

To provide a permanent record for each sample collected, the sam-
I

pier completes the traffic report in triplicate at the time the sample

is taken. Data required Include the project Identification nuiiber,

site location and number, dates and times when samples were taken,

shipping information, name of laboratory preforming analysis, and

estimated and sample concentration. The top copy becomes the

sampler's file copy. The bottom two copies are sent with the samples

to the designated laboratory. Upon receipt of the samples, the
laboratory completes the required Information concerning sample condi-
tions and documentation. The laboratory then returns one copy to the

project manager and retains a copy for their files.
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Sample Tags

E & E field personnel will properly identify all samples taken in

the field by using a sample tag attached to or affixed around the

sample container. The sample tag must contain the field identifica-

tion number; the date, time, and location of sample collection; desig-

nation of the sample as a grab or composite; notation of the type of

sample (e.g., groundwater, soil boring, etc.); identification of pre-

servatives used; any remarks; and the signature of the sampler. The

sample tags are to be placed on the bottles so as not to obscure any

QA/QC data on the bottles. Sample information must be printed in a

legible manner using waterproof ink. Field identification must be

sufficient to enable cross—reference with the site logbook.

Custody Seals

Custody seals are preprinted adhesive—backed seals with security

slots designed to break if they are disturbed. Individual sample

bottles are sealed over the cap by the sampling technician. Sample

shipping containers (coolers, cardboard boxes, etc., as appropriate)

are sealed in as many places as necessary to ensure security. Seals

are signed and dated before use. On receipt at the laboratory, the

custodian will check (and certify, by completinq logbook entries) that

seals on boxes and bottles are intact.

13.6 SHIPPING OF SAMPLES

Environmental and hazardous samples will be properly packaged and

labelled for shipment and dispatched to the appropriate laboratory for

analysis. A separate chain—of—custody record must be prepared for

each laboratory. The following requirements for shipping containers

must be followed:

• United States Department of Transportation (DOT) regulations

covering the transport of hazardous materials are contained in

49 CFR Parts 170—179.

• Shipping containers must be padlocked or custody—sealed for

shient, as appropriate. The package custody seal is to con-

sist of filament tape wrapped around the package at least
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twice and a custody seal affixed at appropriate access points.

In this way, access to the package can be gained only by cut-

ting the filament tape and breaking the seal.

• All of the shipping coolers/package containers must be secured

by field personnel with a proper custody seal, marked with

indelible pen or ink, and addressed to Ecology and Environ-

ment, Inc., Analytical Services Center, 4285 Genesee Street, 1
Buffalo, NY 14225, or another laboratory as appropriate.

• Field personnel must make arrangements for transportation of

samples to the ASC. When custody is relinquished to a ship-

per, E & E field personnel must telephone the ASC custodian

(716/631—0360) to Inform him of the expected time of arrival

of the sample shipment and to advise him of any existing time I
constraints on sample analysis.

I

I

I

I
I

1

.1
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14. SITE CLEAN—UP

The objective of site clean-up is to leave the areas of investi-

gation essentially as they were found, except of course for the physi-

cal addition of monitoring wells and guard posts. Site clean-up also

includes close coordination with base personnel to insure that

clean—up operations are in accordance with overall management of base

operations.

E & E has responsibility for assuring the safe and proper conduct

of subcontractors in this work and the associated equipment. Decon-

tarnination procedures will be conducted to insure that potential con-

tamination remains on—site. General cleanup of equipment and vehicles

will be conducted consistent with accepted facility practices and in

close coordination with the Base Engineer (BE).

Drill cuttings and investigation—derived wastes (e.g., expend-

ables such as Tyvek over-suits) become the property of the facility.

These materials will be labeled and staged in the secure area (with

assistance from the BE) pending the results of analyses that will

determine ether these wastes can be generally disposed or must be

disposed as contaminated or hazardous waste.
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15. FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

Once the strategy and objectives of the work plan have been

developed, a team must be organized to implement the plan. The spe-

cific techniques described in the work plan are likely to include:

environmental sampling, sampling of hazardous substances, drillinc

operations, mapping, hazardous substance inventory, etc.

Hazardous substance sites present many hazards, physical condi-

tions, and situations that require a wide variety of expertise and

scientific support to insure safe entry and data collection, It is

impractical to design a standard site entry team given the significant

differences among sites. Therefore, each site requires a team tail-

ored to the potential hazards and objectives of each specific site.

The field investigation team will likely consist of individuals with

various technical backgrounds, i.e., chemist, engineer, hydrogeo-

logist, who will also fill field positions such as site safety officer

or cormiand post supervisor.

A team entering a hazardous substance site is organized for

mutual support and safety. Hazardous site investigations require a

complete respect for safety by all team members to prevent injury or

loss of life.

15.1 ORGANIZATION AND RESPONSIBILITIES

There are eight roles which may be required for a field investi-

gation team. These roles are dictated by the potential site hazards.

Dual role assignments are not encouraged but may be acceptable when

15—1
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hazardous substances and physical conditions at a site are well docu-

mented.

The following addresses the duties and responsibilities of the

eight roles: 1

• Project team leader;
I

• Field team leader;

• Site safety officer;

• Personnel decontamination station (PDS) operator/equipment

specialist; I

• Coniiiand post supervisor;
I

• Initial entry party;

• Work party; and

• Emergency response team.

Project Team Leader

The project team leader is primarily an administrator when not

participating In the field investigation as field team leader or com-

mand post supervisor. The project team leader Is responsible for:

• All the team does or fails to do. Some of this responsibility

may be passed on to the field team leader and site safety I
officer;

• Preparation and organization of all project work;

• Selection of team personnel and briefing them on specific

assignments;

• Obtaining permission to enter the site from the owner;

15—2
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• Coordinating with the field team leader- to camp

plan;

lete the work :t

• Completing final reports

file; and

and preparation of the evidenti ary

• Insuring that safety and equipment requirements are complete.

Field Team Leader

The field team leader is

and safety of the field team.

by the project team leader or

field team leader may join the

responsible for the overall operation

As mentioned, this role can be filled

his designated representative. The

work party. He is responsible for:

• Execution of the site work plan; and

• Determination of the level of personal protection required (in

conjunction with the site safety officer).

Site Safety Officer

The site safety officer has primary responsibility for all safety

procedures and operations on—site. Ideally, the site safety officer

will report to the person responsible for safety in the organization

rather than to the field team leader or project team leader. This

allows two separate lines of authority. It also allows decisions

based on safety to be represented on an equal basis with decisions

I

I

• Safety and safety procedure enforcement;

• Field operations management;

• Public relations/state and federal liaison;

• Site control;

I • Compliance of field

evidence collection

documentation and sampling methods with

procedures;

I
I

I'll.
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based on the pressures for complishing the investigation according

to chedule.

The site safety officer remains half—dressed in the appropriate

level of protective equipment to respond to emergencies. He stays on

the clean side of the exclusion area while monitoring the work party

and site activities. The site safety officer is also responsible for:

• Updating equipment or procedures based on new information

gathered during the site Inspection; I

• Upgrading the levels of protection based on site observations; I

• Enforcing the "buddy system;
I

• Determining and posting locations and routes to medical facil-

ities, Including poison control centers; arranging for emer-

gency transportation to medical facilities;

• Notifying local public emergency officers, i.e., police and

fire department, of the nature of the team's operations, and

posting their telephone numbers;

• Controlling entry (if possible) of unauthorized persons to the

site;

• Entering the exclusion area In emergencies when at least one

other member of the field team is available to stay behind and I
notify emergency services, or after he has notified emergency

services;
I

• Examining work party members for stmptoms of exposure or

stress;

• Determining the suitability of a team member for work in the U
exclusion area, based on the team member's physical profile

determined by the health and safety program and the team mem-

ber's current physical condition; and

15-4
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• Providing emergency medical care and first aid as necessary

on—site. The site safety officer has the ultimate respon-

sibility to stop any operation that threatens the health or

safety of the team or surrounding populace.

PDS Operator/Equipment Specialist

The PDS operator/equipment specialist functions in two roles that

do not require concurrent attention. As the equipment specialist, he

is charged with:

• Insuring that all equipment is poperly maintained and operat-

i ng;

• Inspecting all equipment before and after use;

• Insuring that all required equipment is available; and

• Decontaminating all personnel, samples, and equipment return-

ing from the exclusion area.

The P05 operator/e'quipment specialist is responsible for design

and setup of the PDS and for preparing the necessary decontamination

solutions to insure that chemical contamination is not transported

into the clean area by inspection equipment, samples, protective

clothing, or personnel. Failure to properly execute these duties

reduces the effectiveness of the protective equipment and threatens

the rest of the field team. The PDS operator/equipment specialist

also manages the mechanics of removing contaminated clothing from the

work party and the proper disposal of discarded contaminated clothing

and decontamination solutions.

Command Post Supervisor

The comand post supervisor functions as the clearinghouse for

conuiiunications. He does not enter the exclusion area to assist the

work party except for certain emergency situations. Should an emer-

gency arise, the coninand post supervisor notifies emergency support

personnel by phone, radio, etc., to respond to the situation.
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Depending on the team size and the nature of the emergency, the com-

mand post supervisor may In extreme situations assist the site safety

officer In effecting a rescue. Usually, the command post supervisor

may be called upon to assist the PDS operator/equipment specialist In
I

operating the PDS during an emergency, and assist the site safety

officer In emergency medical measures. The field team leader may
assume the position of coninand post supervisor.

The comand post supervisor is also responsible for:

• Maintaining a log of conmiunications and site activities such

as duration of work periods with respirators; 1

• Sustaining comunicatlon and line—of—sight contact with the

work party;

• Maintaining public relations In the absence of the field team I
leader; and

• Assisting the site safety officer and P05 operator/equipment

specialist as required.

Initial Entry Party

The initial entry party enters the site first, employing special-

ized instrumentation to characterize site hazards. Usually the field

team leader should be a part of the initial entry party to familiarize

himself with conditions and dangers associated with the site. The

major purpose of this team is to measure existing hazards and survey

the site to ascertain If the level of personal protection determined

from preliminary assessment and site Inspection must be adjusted.

The initial entry party can consist of as few as two people if a

wheelbarrow or other device Is used to transport all the instrumenta-

tion. Three or four people are able to do the job more efficiently.

Work Party

The work party performs the on—site tasks necessary to fulfill

the objectives of the Investigation, e.g., obtaining samples or deter-

mining locations for monitoring wells. No team member should enter or

15-6



exit the exclusion area alone. The work party consists of a minimum

of two individuals, and any work party should follow this buddy sys-

tem. Besides the safety considerations, it is much easier for two

persons dressed in protective clothing to perform such tasks as note-.

taking, photographing, and sampling.

Emergency Response Team

Extensive assignments requiring long hours and large work parties

(more than five) necessitate the use of a standby emergency response

team. The emergency response team is half—dressed in protective gear

so that it can quickly enter the exclusion area in the event of an

emergency. This team is particularly valuable at dangerous sites

where protective equipment produces stress and heat loads on the work

party.

15.2 TEAM SIZE

The size of a team employed in an investigation is determined by

two sometimes contradictory requirements: the need for a team large

enough to maximize safety versus the desire for economy. Team size is

dependent upon site organization, levels of protection, work objec—

tives, and site hazards. Additional team members can always be added

according to the roles required.

Two—Person Team

The two—person team is the minimum for a hazardous substance site

investigation, but is very limited. Such a team should never enter an

inactive hazardous substance site. The two—person team is best suited

for off—site surveys and inspections or obtaining environmental (non-

hazardous, off—site) samples. Ground truthing of aerial photographic

surveys, inspection of files, or interviews can all be accomplished by

the two—person team.

Three—Person Team

The three—person team can be employed on sites requiring Level C

protection and, in some cases, on sites requiring Level B protection.

This team is composed of field team leader; an individual fulfilling

the combined functions of POS operator/equipment specialist, site

15-7



15541 I
safety officer, and comand post supervisor; and another individual to

enter the site with the field team leader.

The three-person team is used where extensive PDS procedures are

not required and where the likelihood Of emergency rescue is low.

This field investigation team is best utilized in non—IDLH (mime—

diately dangerous to life and health) atmospheres where the primary

objective is to map, photograph, or inventory. Its use assumes that

at no time will the work party be exposed to hazardous situations.

Considerable care and thought are necessary before a three-person I
team is employed on a site because each Individual has numerous

responsibilities. In the event of an accident, the third member does
I

not enter the site to offer emergency assistance until he has sumoned

outside assistance, and even then, only when he feels rescue will not

endanger his own life.

Four—Person Team I
Most Level B operations can be conducted with a four—person team.

These operations would Include work on active sites where facility I
personnel are present or on inactive sites with potentially IDLH

atmospheres. The objectives of a four—person team at a site requiring

Level B protection might include sampling of ponds, soils, or open

containers and inspections at sites known for poor housekeeping, i.e.,

spills, leaks, etc.

The team consists of the standard two—person work party, a com-

bination site safety officer and PDS operator/equipment specialist,

and a comand post supervisor who may assist in the POS operation.

Because life—threatening hazards are assumed or known to be present at

a Level B site, it is essential that all personnel be fully aquainted

with their duties. During an emergency, the coninand post supervisor

stays in the Support area to maintain cotmiunication while the site

safety officer/PDS operator/equipment special 1st enters the exclusion

area to aid the work party. Once the work party is in the contamina-

tion reduction area, the comand post supervisor can then offer ass is—

tance on the PUS or provide fresh equipment from the support area.

Five-Person Team

The five-person team is the minimum size for most Level B opera-

tions or when known percutaneous hazards exist or there Is an absence
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of historical information. The site hazards that require Level B pro-

tection, combined with the limitations and stresses placed on per-

sonnel by wearing Level B protection, generally necessitate a full-

time POS operator/equipment specialist who can also serve in emergency

response. In the event of a serious emergency such as a fire, explo-

sion, or acutely toxic release, both the site safety officer and PDS

operator/equipment specialist may need to enter the exclusion area

dressed in Level B gear. The coninand post supervisor remains in the

support area to direct outside help to the site and then assume the

functions of PDS operator/equipment specialist.

Teams of Seven or More

Certain hazardous substance sites requiring sampling operations

necessitate larger or alternating work parties and additional support

personnel in the contamination reduction area. The seven—person team

employs the basic five—person structure plus an additional work party

for alternating work loads. The eight-person team includes an addi-

tional PDS operator/equipment specialist to assist in the continuous

decontamination tasks involved with alternating work parties, and to

decontaminate and pack samples as they are received.

It is not unusual to empioy larger teams where such tasks as drum

opening may require three work parties downrange working concurrently

or may require a team to work under rigorous safety procedures.

Larger teams can be designed with additional work parties and support

personnel to safely gather the site data and insure corrinunication and

site control.

15.3 TRAINING

Although trained and experienced personnel are assigned, training

is essential to successful project completion.

Mobilization £'eeting

Before mobilization begins, a team training meeting is held to

discuss assignments and the needs of the work, including equipment and

health and safety requirements.
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On—Site Start—Up Meeting

During site Start—up, a team training meeting and site tour are

conducted to review the health and safety plan, particular protocols

for the project, and the project objectives. In keeping with E & E I
corporate health and safety policies, every site worker must complete

this orientation regardless of when they begin Initial site work on

the project. Records are maintained of this meeting and the topics

covered.

Daily Briefings and De—Briefings

Each morning a short briefing is held for all team members to I
outline the objectives for the day and allow health and safety moni-

toring. Instrument calibration checks usually occur during this time I
also. On sites with high potential for chemical exposure, a site sur-

vey tour would be made with monitoring instruments before fieldwork is

allowed to begin. Based on current knowledge, this daily survey team

is not needed for the work at Richards—Gebaur AFB.

At the end of each work day, a short de-briefing meeting is held

to review accomplishment vs. objectives and to identify objectives for

the next day's work. Data evaluation, planning, and sample management C'

and shipping often follow this meeting.

F
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Table 16—1

FIELDWORK MILESTONE CHART

16—2
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1

'p
I
I
I
I
I
I
I

Time
(weeks fran start) Site ktivity

0—2 All Project start—up tasks: prepare werk
plan and site safety plan; secure
drilling stbcontrect equipoent and
supplies.

2—7 1,2,3,4 Perform geq,hysical strveys; soil gas
analysis; sediment and watet sanpling.

3—5 1,2,5,6 Perform soil boring and install
monitoring wells.

4—5 3,6,7 Perform soil boring and install moni-
toring wells; desibilize

5—18 All Prepare draft final report (due 18rch 1987).
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WASTZ ryPt(s), X

Camt. ____ tgnit3..
Other (Ne)

Rad iaect t.

1

.1
rctttr otnw Alr Force Base with areas of Aircraft and Vehlle
maintenance and onsite landfill of municipal refuse. Storage of

pesticedes and solvents associated with normal operations.

Prtscipa.L oti — Leien)s Landfills drum storae areas

tkiu*uai *iti.&t*s (dike 1JItmrtty, aw.r Uses, t,r?i.b, .e.h NONE

st In—active — active

Hjtar?z (injurLes: cpiatnts: rssiaus .eny sctten): No significant
history of environmental problems. Phase I report contains history

of individual site.

recycled paper
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eculut' end envijunmelu

_ .ntrctsent, tsr. 15 547
IV2ARCCIJS ' fOXZC KAIERLU IE)Jl

SZTt SAFETY PtJ.t$

A. INFAUM

SiTEs Richards-Gebaur re.z DF4000.
LXATT.s Relton, tO near Kansas City

FUN FREPMtØ ITt Paul Kopsick oArc:

A? Pjw, IT: 4' DATZ

.ZTiY(S3s Phase II Stage 2 FIeld Investigation
'

Soil, sediment surface water and groundwater sampling.
POPO!EO OATS OF INVESTICATtON, September 1986 — December 1986

BACXCUNO RZYtZ)l: Cc.pJ.tsz X P.

o4cJ4rArwN/ S21NAR7 a O.rsL1 Xd; 5., jats
Laws X tk,Iaia'.nt '

I
J
I

I
I
I

I. fliE/lIASTE ACTEUTIc

Stud X SLudge ____

I
I
I
I
I
I
I

I



I.

I

C.. MAZARO E'MIUATIO?4
(Ui. Supp1usntaI Sheeti 'eceizary)

i) E'1?
.

SUnm.ry

etc.):
(attach. cOpy Of *va.LabIe ChelliLcal infOatLon fcm Saxi, Merck,

Non—specific organic compounds
,dex, Omtds,

General industrial solvents: Trichioroethylene

Perch loroethylene

Heavy Metals: Lead

Mercury —

Non—specific herbicide (Containing Mercury circa 1/1)

See attachments for hazard evaluation and data sheets

0. SITE S..FETY CR( P1J.'I

PER tTER 5 TL tSHMNTz

Petmeter identjfie? NO

This task will

contamination. Borings

FRS.L PRCTECTLC4:

Lai of Prteetxc _____

Mcdiftcaticn.: Upgrade
Level Cformonitori n

____ Yes

Zone(s) of Cota.niiatiar ietitfie? NO

to be made outside

__ B cX oX
all dri1lin.

HNU readings.

I
I
I
I
1'
I

Surej.1Lanc. Equpunt wd
tce?

Materais: HNU

TLD
with 10.2 V probe.
Badge

Rad mini particle counter

A-3

Map,SLetci '.ttaei.? Yes Sits S'

I
I

identify the perimeters and extent of

of contaminated material.

to Level C for samples with positive
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FiGURE 2. Location map of Richards-GebaurAPE, Missouri.
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I

SPCXM. SIlL CCNSIQ(RAIIONS: See Hazard Eval uation for specific areas of
site and the associated hazards.

OCCNTA14IMTIQN PRCCZOURL5

P,rscnel: Wash boot and gloves with soap and water. Launder

coveralls upon return from the 1-lelci. All Personnel should
shower immediately upon return honie.

cquipent Detergent wash, water rinse

INVESTIC.3.TION — OLIVE MATERtAL OtZPoSL: (Note — ir eateria1 . pQoeec tc b, Lert on
sit., written sutri:ation is to t. rec.i.ed by the ProJect Teazs Leacer pr:or t te
ta,.tjation or ste tjttes: Disposable material will be double
bagged and left on the base. Suspected contaminated soils will be

drummed and stored at the base.

SITE ENTRY PRCCURE3: Coordination with base security.

Safety meeting each morning.

No special proceedures required.

'Team !enOer

Paul Kopsick Co—Project Mgr./Team Leader
James Jackson Co—Project Mqr./Admin.

Mark Mayo Field Tech./SSC
Joe Chandler Field Tech./SSC
Mila Michalowski Field Tech.

John Cook Field Tech.

Sharon Martin Geophysics

•'.a-
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£. EJCBCT ZNFATXCN

(Us. 5uppjei.ntaL Sheets it Necessary)

t!ERcY eewurtcs

Acute Excasuro Sv=otMs Ftrst id
Irritation of eyes, nose & throat. ______________________________
Headache, nausea.

*Envj ronmental concentrations

normally give no acute exposure
Isymptoms. _______________________________

____________________ ____________________ I
I

LOCA!. RESOURCES
(N..., 1.ess axi NOb•)

1
Ambuianca 911.

Hospital er1cy Ro 942—4400 — St. Joseph Hospital
Poison Control Canter 1—234-3000 — Chlldrens Mercy Hospital
Police (mcI. tocoi, Cøistty Sh.etf, Stats) 911
irs Oepartment 911

Airport Richards Gebaurs AFB
E'plcsies unit N/A
igency Contect (EPA, Stat., t,.ccsi. Diana Bailey 236—2856

Lc*L Lorator' NONE
liPS/Federal EPL.S5 6600 College Blvd. — (across from Black & Veatch) East of Metcalf
c.U.nt Cpt. Patrick Johnson, OEHL IX 1—800-821—4528

1
StIE RE!CURCZS

!u Base Clvii Engineer John Hurd I
Tel.riorte 816-348—2076
Radio

Cth.r

I
I
I
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Attathrent 3:
Sits Safety Briefing Thnes

ecology and
G-SZTE

environrner.t.
SVETY raTpt

Inc.

Project
b No.Date Ta.

Address

Specific Locstiai
Typ, of Wottc

SAFETY TOPICS PRSCNTW

Protective tlothaag/Causpment

O.ncat Hazards

Physical Haxsrds

tcsrgr'cy Procedures

Ho.pLtalJCLinic
Hospital *ddren
Special £cluipnnt

Pwne

Ctber

ATTVCCES

Kane Prints Sionaturt

Meeting Conducted By:
t.rs. Pn1ntsd Signature

Site Safety Officer Tet, tescar

45

I
I
I
I
I
I
I
I

I
I
I
I
I
I

I

37l,c
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(neqs.cv Contacts

1. 4,. Rayas,d I4artlni (iMhqntty OF Athansas) • (501) 4hI476 or 6414167
(301) J70—d25 (2 hour)

2. Ecology .t Cm trasr*, Lie., Safety Coordinated
Dr. Paul -1ohnmatre• I

fl.dto, HattIn.

1. Twenty—tour hour waw.flng anita — (301) 370—1253

What to Repertu

a Itatet Thta La c.
o Thur 'is., regime, aS alt..
o tetfltl3..e .nsr to teach you.
• 1mg bcatton.
a e at pens. Injured or apasedt
a Mba. of s.fl4lh. -
a tIan tiler.

2. Gi. or threw toztcoiaqtst. (On. Itiveord Narbirt, Richard teen.., or Robert Jan)
will contact you. Repast the Iatoeeatia. gi'.' to It. answering ar.tc..

3. It a taalniogtat don not return your nil within U aUn*n, call U'. roLLswu..
Mi onsr wetli contact to arn

Ca C Corporate Nn*cart.n ((ST 0830-1700) - (714) 632.AS91

a. Tesety—tour hour tine a c7flrc1.,o
5. Corpont. $r.t1 OIICtOC - Paul Johnmaire — 716/655—1260 (Home)
C. Autatait Corporate Safety orricer — St... Theta.. (pt.. — (7t4) 6a0400a4

taarn.rc. Route,

Olrctim.s to I4oltai NAP) Andrews Rd. to Outer Belt Roads Outer
Belt Road to St. Joseph.ts Hospital. Hospital is on South side of road.

Otfl.r
-

a-ti los tan

A—B
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F. EOJIFMCMT C#ECXLIST

1.0 33,5

PROTCCIIVt CZAR

LEVEL A

Ta'
SPME AIR TM4XS

CICAPSULATED SUIT

SURGICAL aavcs

?CDPRE'E SAFETY BUOTS

xOTIE$

aavcs (TYPE_________________

OUTER WX CLOVES

P(* MAT

CAZAcE SYSTD4

LEVEL C

ULTRAflIfl RE$PtRA1

PQWER AIR Pt!IFYtC RES.'LlAt

CARTRLOZS (TYPE 4C—H

ROCERTSHAW CZAPE WSX

O4L1IC. Rarsrxir COVERALLS

P'.O?ECTÜE CYERU.inn Iyvekflaranex

MVI SUIT

BUT Vt APflON

SURGICAZ. ao'cs

CLOVES (TYPE Nitrile/Butyj
OUTER WINK CLOVES

NEOP1!CIE SAFETY fiWTS

MAT 4LTh FA SHZaD

SPARE AIR TA,'CS

-— OIOIIC,t RESISTMT COVERALLS

PROTECTIVE COVERALL— (TYPE___________________

— RAIN SUIT
— BUTTI. APR01
— SURCICAI. CLOVES
— CLOVES (TYPE ________________

— OUTER WOK atavEs
— NEOPRL SAFETY ECOTS
— BOOTIES
— HARD P4*1 WITH flU SHIELD

— CASC.A SYSTEN
— MANIFOLD SYSTEfl

LEVEL 0

_j,_ ULTRA—rALM tsnro (AVALLA3LZ

— C.RTtOIZS nn Gilt—H
X RceCRTna9 csc.c

— OICIICAL RE3LSTUII CL%a!.3

..k.
X P.AZN SUU

.'ZcPqtz SAFETY W3TS

EX I

90U( CL0'IES

MA 'AT AITH FAt SHLLO

x

x

SAFETY CLASSES

LEVEL 9

SCSAI
I
I
I
I
I
1

p
I
I
I
I
I

I,

x

x

x

x

x

x

x

x

k.an _.;
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INS1RUNTATt OECN ECU!P1VIT

OVA - PLASTIC SHEETINC— —
TflZ4AL OZSRECR TARPS—

xO2/LSX)CTER TRASI4 BACS ——
C.INETER CAL!2RAIICN iT TRASH CP..'5 —
MMJ NASKINC TAPE IRad Mini OUCT TAPE

MAG'ETOCTER PAPER TOWELS— —
PIPE t.ØCATCfl FACE MASK x I—
WEATHER STATION — FAI MASK SANITIZER
ORAEER PWlP FOI.DINC cHAIRS Ia
BRtTON Q1PASZ STEP UCCERS— —___ ____ — I
FIRST AID £JtPE11 54PUC ECUTPMENT I
FIRST AX KIT Drill Rig (Subcontract) X

— —OxYN AQ1IZ5TR.1TcR ISTREHZR ________________________________a
PiRTASLE E'E WASH _____________________________ —
BLCO PRZ5SRE ;4ONIT _____________________________— —
RACIATWN 3AC5 X __________________________— —
FIRE CTICiIZHER _____________________________ — I—____ I
3( iJtPHNT ______________________ —
WA!HTUSS X I— —
eucxETS __________________________________— —

__ _________________ — IPRESSURIZ SP!MER X

OCTERZ'T (TYPE Alconox i X __________________________

got.vr (T7PE Hexan or D,l,i..IC.E...L. I
7, a. ..se i

A-la
I
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APPENDIX A

STATE7ENT Q! MEDICAL. FITNESS

This is to confirm that the following eployees may be engaged In
field activities at _________________ In connection with the Subcon—

(name of site)

tract Agreent between E & £ and __________________, dated
19, and that all of said eiiployees are medically fit both to perform

required field activities and to utili respiratory equipment In
accordance with 29 CFR, Part 1910 and USEPA Standard Operating Safety

Guides, 1984.

_________________

I
_____
Authorized Subcontractor

Representative

A-il

I



zs.sstEXPOSURES/INJUR1ES

4
ONSITE EXPOSURES OR INJURIES:

I* should be given appropriate medical attention.
Hospital care for chemical exposures must be coordinated
with Doctor Harbison (501) 370—2863 (24 hr.)

* injuries without exposures should be given
appropriate medical attention

* all exposures/injuries must be reported to the
regional office within twenty—four hours (24 hrs)

OFFSITE INJURIES

I. IF AN INJURY OCCURS WHILE YOU ARE "OUT OF TOWN" FOR
THE PURPOSES OP SITE WORK, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours .

II. IF AN INJURY OCCURS WHILE IJSINC EQUIPMENT OWNED OR
OPERATED FOR E&E, the injury should be treated and reported
within 24 hours.

II. iF THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim Buchanan or his
designeee Bill Iwoka) if:

* Medication is being taken
* The injury may adversely affect job performance
including your ability to work in the field, at
the garage, driving, etc.

C

A-12
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.1
EXPOSURES/INJURIES 1 558

ONSITE EXPOSURES OR INJURIES:
1

* should be given appropriate medical attention.
Hospital care for chemical exposures must be coordinited
with Doctor Rarbison (501) 370—2863 (24 hrs)

* injuries without exposures should be given
appropriate medical attention

* all exposures/injuries must be reported to the
regional office within twenty—four hours (24 hrs) I

OFESITE INJURIES
II. IF AN INJURY OCCURS WHILEYOU ARE "OUT OF TOWN" FOR

THE PURPOSES OF SITE WORE, the injury is given appropriate
medical attention and reported to the Region Office within
24 hours

II. IF AN INJURY OCCURS WHILE USING EQUIPMENT OWNED OR IOPERATED FOR E&E, the injury should be treated and reported
within 24 hours.

II. IF THE INJURY OCCURRED ON YOUR OWN TIME, AND HAS
NOTHING TO DO WITH E&E PROPERTY OR EQUIPMENT, report the
injury to the Regional Program Manager (Jim Buchanan or his
designeee Bill Kvoka) if:

* Medication is being taken
* The injury may adversely affect job performance

including your ability to work in the field, at
the garage, driving) etc.

I

I

I
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FIELD SAFETY DATA SHEET

Chenical Name:__________

( 4)CAS NO:,q3-,7 LW.:

C'Av\&s o.rtc)
_____ Phys. State__________
)Ceiling Limit (ppm or MG/H))

APPEARANCE:

ODOR:

(* )Pure:
(* )Soil:
(* ')WaterT

DETECTION:

COMMENTS:

(* )Odor Threshold (ppm or MG/M3)
(* )Odor Description pJ0

(* )RNU Detection Efficiency: (10.2 EV Probe)
(* )OVA Detection Effiency: ___________
(* )Other Detection Methods: --.. y- --

fJ1- .e VC, L,4 ra-' , '- . - h. i. I 5 t'dD r i

ROUTES OF EXPOSURE: Inhalation, Absorption, Ingestion
L.—-'--

(* -)Acute Effects: ,-sc (, .JIr\ c.
(*L)Chronic Effects:

Other Hazards: Ignit Fl via Oxid r Corr y
Explosive Toxic yj Carcin Radio jv

Terat Repro Vuta
(* )Vapor Density >\r
(* )Soluble 0120) ys (*

) B.P. (*
) Specif. Cray.________

) LEL N
)uEL

DECONTAfINATION:____________________________________________________________

(* ) FIRST AID:____________________________________________________________

REFERENCE SECTION:
1). Rcc, / TLUe //8V

Er,cyf.dlG. fsIc.fI.J l4I4L 4.

4).

6).
7).

8).
9).

10). ____ _________ ___________

A-iS

(*, )TLV o5pI,,3 (ppm or MG/H3)(*
V

4

PROTECTIVE EQUIPMENT:
(* ) 0 TOC.oO'
(* ) .065 •Level—C (Cartridge M-H
(* ) ____ TO ____ Level—B
(* ) Above ______ - Level-A

f4o.i Leu-Is
Coi \Dc c-e.

) ft'-3
1. reec
*ke m&x;t.iLkY'

&4e&



FIELD SAFETY DATA SHEET

Chiical Ilae:Ipe! ita Crrrourf' rrv)
15 560 I

(*1 )CAS NO; 713G02—1 ___________ _________
(*j )TLV .c _____ ____

TWA 0.05
APPEARANCE:

(* 2.)Odor Description rrrp— jf- tc,c t 1l -%- e•"

(C )RNU Detection Efficiency: 0 (10.2 EV Probe)
(* 2)OVA Detection Effiency: 0
(* )Other Detection Methods: tr'c rt!'" r ICAPC0ENTS:_g,... 4, J -

PROTECTIVE EQUIPMENT:

(3) OTO
(*3)o TO

(*,) .02 TO
(* ) Above

ROUTES OF EXPOSURE:

C Li )Acute Effects:
(*, )Chronic

Level—D
Level—C (Cartridge tyr—!
Level—B
Level-A

Inhalation, Absorption, Ingestion
-

Tttgve, sie Isturhence, hecdee, ruscepltr hr' rri!c '- er7
Effects: rvo h'r1r

4
Other Razards: Ignit - T1a Oxid - Corr

Explosive ,.. Toxic Carcin ,. Radio
Tent Repro uta________

(* ZVapor Density
(*Li )Soluble CR20) ________

DECONTANIRATION: Srpr I

(* ) FIRST AID:
I

REFERENCE SECTION:
1). ACGI. 'rLVS 1CP_1cLirrrfei rr1 Jud'e'ret

Co,-rerpte Gui"eH"ps
4). ILC. Enicv1ored1 of Ccurt1ore1 '°1th & Setv

f9r4er -

7).
8).
9). ________________________

(*)pure: vqri !'V

LV.: Phys. State
(ppi or MC/M3)(* )Ceiling Limit ('.Liç (ppc or

( )IDLR

ODOR:

MG/N3)

(*Z)Sojl: g,,aj ji,jep-pj,j g- p'I.ø
(* )Odor Threshold

ttc-
pTArt t i rrp'-'rpq..ttiri•

or MGIM3)

(* 2) Vapor Pressure Inst ftcet
DETECTION:

4
I
I
I,ycert rt te'r.

.002
.02.

I

G?:c —

I
I

(* Li) LP.
Li) Specif. Gray. =11

I
I(* ) LEL !A

(* ) UEL !A

3).

I

10) .

I

A- 16
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4r-_L.)

Ce )CAS NO: N/a
(C )TLV or MCJM3X*

______ Pha. State__________
)Ceiling Limit (ppm or MC/M3)

APPEARANCE:
(* )Pure:

ODOR:

(* )Soil:
(C )Water

(C )Odor Threshold____________
(* )Odor Description__________

(ppm or MCIM3)

(* )iiNU Detection Efficiency: assumed (10.2 EV Probe)
(C )OVA Detection Effiency: 50% assun3ed
(C )Other Detection Methods:

PROTECTIVE EQUIPMENT:
(aj ) 0 TO 1 ppm Level—D
(*1 ) I TO ppm Level—C (Cartridge_corrb1raion orgnic/
(C ) ____ TO ppm Level-B high efficiency filter
(* ) Above ______ppm Level—A

Inhalation, __________
nausea

(* )Chronic Effects:

yes Flam yes Oxid no Corr no
Explosive no Toxic yes Carcin yes Radio no

Tent yes Repro yes uta yes

REFERENCE SECTION:

(C ) EP.
(* ) Specif. Cxiv. (C

FIELD SAFETY Th mEET

Chical Rime: QRGANIC VAPORS NOS

DETECTION: 30—50%

COfMENTS:

ROUTES Of EXPOSURE:

( 2)Acute Effect.:unknown.

Absorption,

Other Hazards:

I

headache. eye, nose & throat 1rritt1on

(* )Vapor Density
(* )Soluble (H20)

DECONTANINATION:
.siyr.i) ar .t_otb i"ost

I

Soar & water wesh. water rinse.
coymnon solvents.

(C ) LEL__________
) UEL___________

Assumes prorert1es

(C ) FIRST AID: no sr,ecial actions.

I i)
2)
3)

4)
5);
6).
7).
8).
9);

10).

I

. Corporate wuidelinies

. other va]ues are assumed based uron the solvent prc'rerties

. most often encountered in field work.

.

A- 17



iEAL,h VIAAD DATA
Ii VALUE (TLVI AND

TISMQOUQ ppm TA lOppm STEL ACCIJI 19R2 IUcTSoaYEcxD0su Inhalation f TCE above the 'Z'LV can iflitate nesP tht iith dizi—
ness, ar wsiness, neaaacne, nausea, unconsciousness, even death resu rom cx—

irritatioo arId 1acrmaton can result from exocauses irritation an , wncn prolongea or repea e3ea!!€'i.
ci*IDppCDus Eve Coni-actl Wsti itTmtediete1 with lentv f Dni8atr. Continuewasna.ng to atinimire eiscomfort. ..et prompt mea ca.i at entiôn. Remove

cont.anunate cJ.otbina. Wash with soap yarm water. lnhalatiQn: Remov to fresh air- re-
store reatning ii requirea. Feep a. res.. b warm. Immeaiate.y contact priysici.an: aivisE

In not to qive adrenalin. estjnGet jmmedie rnedic!l hem. Do ot induce.vatincorities axZAer; pro essioral aecision requirecd.unj.ess direetea y a pnysici.
VIII REACTIVITY DATA

U U,1SIABLE SIASLE
CONDITION$ TO AVOID I

M4COMpATIBILIyygMRIlOAVOID Jacts with NaOH, KOH, or other strong alkali to form explosivemixtures ox cnioroacetyenes.

sco.os'1coouc,s qirs tebilization agizst oxidatioo degradation
merization. en expos 0 n.gn temperatures, nyarogen cIu.onie & pnosgene th.igily toxi)

I CONOITIOWS TO AVOIDHAZAPOOU$
UAVOCCUP C] WILL NOT OCCUR

IX SPILL OR LEAK PROCEDURES I
cc ONiAIt,I *'.O cu UPUfiLSaio SPIt.$ Clean up re sonnel bould use respiratory licuid con—ection. rroviae venilati.on. c€nhne spili to as smaLl, an ares as pOssibLe.t aJiow ruD ott to tbe sewçr. Pick up spill with Vacuum or on an absorbent & store

sea container for ai.sposa...

RLPORTIN PQCEDURE 1

appropriateLy equipped, nign empera ure incinerator. Disposat througn a Licensed waste IwAs1ED,SOSALMtItOD Waste can.b rocessd to recover TCE. or it can be burned.in an

ai.sposa.L company should also be considered. Follow Federal, State & local regulations.

p
X PROTECTION INFORMATION
RfPIRATQRY PTECIOA,ISPEVTPE, Use self—contained breathing equipment above 1000 ppm; canister —

Lespira..ors icr .Ll.mlted exposures

I LOCAl. EXHAUST SPECIAL

Y(NTILATCN
MCCANICAL IGLNERALI OTHER

I ECT Gas—tiqht aoagles should be used b'POTEc1IvO Neoprene gloves, aprons, etc. maintenance & emrgeflcV personneL.
OR%LJEeOUIPUENTANDCLOTHING

An eyewash station should be available where splashing

XI SPECIAL PRECAUTIONS
Store in a cçol weu1—ventilated.area S use with adecuate ventila—cJ.uoi.ng oor Level venti.Lat!on. No sTnoi.ing in use or storage areas.

vpid co11ec1in1uinwn tines or ciip io vanor egreaser Recularly stronitor TCE sta—ralnea personneL shouid opera c vapor aegreaser.rijizer
°THE

XII INFORMATION SUBMITTED BY
NAME (DATE 2/83
COMPAN

ISOURCESOSHA

CONTINUATION/NOTES
naestofl irritates the thaeparaiysxs. unconsciousness tve tac & av cause nausea & rapid drowsiness partialure cn result in severe cases.

CHEMsArETM FORM 32 I'4
ENIELD. CONNECTICUt 06082



-'I
CHEMS.AFE i)

MATERIAL SAFETY DATA SHEET
I IDENTIFICATION
A CACTUME $ NAMI (M(R(.(ICY TCLIP,40NL NO

AOO(53(Ns,atb.. Street Ca, Stat. and lIP Code
j CAS54Jc79 oie

CHCMICANAMEANDSYNONYMS ,_ .1rich.oroethy1ene TRaDE NAMI ANDSNONYM5

CP41WCAL caMtLChlorinated Alkene JFORMthe C1HCCCI2

II CHEMSAFE INSTRUCTIONAL CLASSIFICATION

Aftix Appropriate ChemsafeTM Instructional Classification Label

R,Iec tO CUEMSA" unStturu,Onal booklets 1W dlii regarding in.. sppropiin. sate
un Sad SIOifle and .tn.igency fesponh. to' this class Pt suDsi.nea

I III HAZARDOUS INGREDIENTS—
TLV AND SOURCE

—
TLV AND SOUP.

INGREDIENT NAME (units) INGREDIENT NAME wnus

i Trichloroethylerie 100 50 porn DA
2 ACGII-I

1
IV PHYSICAL DATA

—

• BoiItng Point at 760mm Hg
1 (JflC aeg }'

Vapor Pressure (mm Hg at — c nun Hg

188 (87)
58

S,eciJic Gravity (H,O= 1) 20 C
Percent Volatile

Volume

1.451.47k
Ca 100

I Vapor Density (Air = 1)
@ 25'C,%

Sotubility In Water (M Dy Weiglil)

4. S4 Evaporation Rate
tButyI Acetate = 1) (Cdld=1) 0.69

0.1
Melting Pont (F Nh

CoLorless. moL1e Iauidw
Appearance and Odor wnose recognition t1rec ristic. wet

etflr_fevpm n air Tunaiau % or testtl7ør p'ep? gpr1
V FIRE AND EXPLOSION HAZARD DATA
Flash Point (MetnoC used None I

- ILCI. U00e (tic
Flammable hauls Sn Air r. I,. William'

I

lsi.ngursn,ngPcd.. Use that which is appropri.ate for surroupino fire. Trichlotoetbvlene is.normally considerea noncomtrustlb.Le. however, wflerl i% vapor in air at ..iL 15 exposer to

F.veF.9Ist.n;Procedumes intense heat (electric ayc) or,tq ordiarv fLaie at vapor—air ternp. exce:ir
UC, it can be mace to burn rnii1y. Combustibility increases in enr1cre

—contajned breathino apparatus should.be used for protection acairist TCE vapors air.
£ their toxic & corroSive aecomposition products in a rire situation.

F.,, and Espiosion tlanros

VI LOCATIONS USED AND STORED (Completed By User)
Lc,cai,Oqt$ Used

I THIRTY SPRINGBORN CENTER
ENFIELD, CONNECTICUT 06082

g

I

Locations Stored

Spnngborn ReguIaIWy Sevrces Inc cSRSt believes tna! in. dl'. :Ont..ne flere,.. are l;:Iua! and believes that the opinions espressyd ar, inns. ot Qu3"sp e.p.rrs t
data a,, not to be taken a, a warranty cc repr.sentau.on to, ,Cri SPS assumes leg.. rtSt'OnSrb,liti The, are of feted SOlely tar you' cOns,0eT.t.r rrs.smioa',or. ant val.iip
lion Any us. o' this data and inlormatipr, must p. delernmneJ Dy the user to be en .'c•i,ca,,r. with ltit,uiClbif iede'aI State and lorCi iaw .nrt ,r'qu ViOvt

CHEIaSAFETM FORM 32 (Continued on reve'se

SRRINGBORt1 REGLL..ATOF?Y SEF'V1CES. 'JC



- FJELD SAFETY DATh SHEET

Chemical

(1 )CAS NO:____
(*1 )TLV_oPp:
APPEARANCE:

Naie: P rch oroetbv3

(* )waterT

(pca or

ne svn. tetraci)
______ Phyl. State iiO,)td
)Ceiling Litzit 200 Ftp
IDLR 500 PP'. (ref 41)

Description imfl er t o

(*2)OVA Detection Effiency: 70%
(*2 )Other Detection )fethods: Draer tubes, Gas Chrornatoraphy

o TO 5 pp Level-D
____ T050__pp Level—C
____ TO ____pp LevelB

(* ) Above ______p Level—A

(Cartridge_Cobinionz organicAjh efficiency filter

ROUTES OF EXPOSURE: Inhalat ion, Absorption, Tnestion
I

(* )Actte Effects:
(* )Chronic

I r'-i tRtl On of ee_s. nose throat, CNS
a R

cetressant

Other Hazards: Ignit p Tl no Oxid no Corr no
Explosive rp Toxic v Carcin Radio no

Terat Repro Xuta
C )Vapor Density (* li) B.P.
(*4 )Soluble CR20) I . oo _(* 5) ________

DEC0NTAi1NATION: I

RE F E REN CE

l).ACGIE.

3). Corrorte
4). i tch
5).
6).
7).
8).
9).

10).

SECTION:
TLVs 198-1985

'bs Literature
Guidelre

/ ic1 rrpt Cuiiie tr Che'rc]

—

564

(* )Pure: co)orless
(* )Soil:

to tee yeflow )lovid

(* )Odor Threshold
ODOR:

DETECTION:

C0MENTS:

(ppca or )C/M3)

(*2 )RNU Detection Efficiency:

I
or IIC/M3)

J
_____ I

I
I
I
I
I

(10.2 EV Probe)

PROTECTIVE EQUIPMENT:

1.?. 9.32

(*3)(*3) 5
(* )

Effects: flvr pr,dkldriey

2500?
Specif. Gray. l.b (*

I
I

(* ) LEL_na
) 1JEL_na

(* ) FIRST AID: 'i'.' fc
',i jfj-4

ir '•' rerve eot'1ntedif

2). )anufacturer

I
I

azRrds 1C80 revision
I

A-20 I



HAZARD EVALUATION

.-L.)

?on—volat lie orgariics;
—direct contact hazard
- generally petroleun
aithouh they can he
they ererally have

Pesticides direct coritac
— The pesticides which
on this site are Urn
which was used as a
herbicide ws made.
be toxic by direct
an acetochèlireste
are not associated
pe St i ci d e s.

soil
Ce
lin
Install

products for vehicle fue33, lubrication
ccnsldered to be direct contact hszsrds,

low toxicity.
t hazard
a-" e reported to have been disDosed of
ited to a mercury coritalnln cornround
herbicide. ?o other description of the
It is assumed that the cotrtound will

contact only and will probably not be
rase inhibitor since the mercury coi,'tounds
with organophosphate or oraanocarbamate

At tts time, no PCBs
be on the site in the

or Dioxins
areas of

are known to be or
investigation.

thought to

Physical hazards;
- The physical hazards asociated with
greatest around the drill ri orerat
pipes etc. will be located prirr to
At least two people will be present
it is in pperation. he route to t
be exDlained to the drillers nd/or
the route will be present.
— constant monitor5.n of the
during the drilling operation
be done to detect potentially
could reach te breathing zone.

This project has several phases. The phases include surface
sampltn, subsurface soil samr'ling, sedtm°nt sampling , surf
water sampling and groundwater sarnplinR. The subsurface sarr
efforts will Include subcontractors to drill borins and/cr
monitoring wellz.

I
Hazards Presents
volatile organic compounds; Inhalation hazard

—p&int thinners and solvents
—generally a mixture of aliphatic orzanics anr aromatic

I
compounds

—dezreaser ar solvents for the f
—generally chlorinated volatile
as trichioroethene methylene

removal
orani C

chloride
C
o paint
omnous such
1,111—trichloroethane.

Other pesticides are in use on the air base at the present time
but are not believed to be in the landfill areas. The present
pesticides include sev-ral of the acetanillide derivatives,
and oraniophosphates and oranochlorine compoun's. One ol' the
named compounds was Silvex. Silvez is a 2,LI,5_T formulation
and has the potential for TCDD contamInation.

this site will he
ion. All utility- lines
the start of ril]ir.
at the drill ri while
he nearest hospital will
an EE pew-son fa"iliar with

breathing zone1wi11be performed
s. Addltiona1monltorjrv will
high concentrations which
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The overall hazards consist of the followings
Inhalations volatile organic comoourids (including

Heavy metals (particulates)
Pesticides

Direct ContacTs
Volatile Orzanics
Carcinogens: chlorinated
Pesticides
)lercury (from pesticide)
Lead (from Paint)

Subcontractss

recommended for those activities which
soils end for the cclection of soil
potential for contamimition with
herbicide or carcinowens. GMC—H cartridges.
include disposahie outerwear to rrotect
Since the drillers will not drill into

direct contact with concentrated chemic1s

As of 9—12—86 the subcontract has not
Statements Cf medical fittness must be
safety plan to be valid or subcontract
must also be informed to the hazards end
anticipated to be present/done.

the

Hazard Evaluation at Richards-Geb..auer AFB (cntinued)s

15 5G6
carcinogens)

oranics

I

4
I
I

(volatile)

— Level—C protection is
disturb the subsurface
samples which have the
the mercury contain1n

— Skin protection should
against particulates.
the fill material, no
is anticipated.

ACTION LE'IELSI

I

If the RVU/OVA measures oranic vapor concentrations in excess
of five parts per million above background, the team is to
withdraw from the site. Site work is not to continue until
the respiratory protection is increased or enouwh inforinatior.
is provided to the Regional Safety Coordinator or him
to determine that level—C respiratory protection is still
appropriate. Level—s operation reoutres the arproval of the RSC.

If above backwround levels of radiatl.or are detedted in
any of the areas, the work is to stop for that area until
hazard is evaluated Rnd approval Is granted.

been finalized. The
recieved for
work. The
monitoring

t hi. s

subcontractors

A-22



Site Nu"t'er ones

£he only anticipted wastes which are hqzqrcious are,
paints
paint thinner

al cohol
aliphatic oranics
turpentine

Strippers
ch]orinatd hydrocarbcns such aa
TCE
Carbon ttrach1oride
1,1, 1—Trich) oroethene

them.
ACTION
1 PPM
5 PPM
Above
report

LEVELS s
orwanic Vapors
organic vapors
B.ckvound Radi
the situation

go to
wi. thd
ationt
to theRS.

Sith Number 2 (the Northeast Landfill)

Hazardous wastes are present ir vary small cuantit
volati].es which were disposed of were not. •contajrie
Waste paint and thinners were spread on tho around
until 1978. SInce no concentrated wastes are known
to be containerized in the disposal area, high cr'nc
of at,ors are very unlikely.

Action Levelst Sa'ne as for site NO.1

Note,
Most of
unknown
d ownrad
t hrouh
of that
if there
nose or
signs of

Over Lz.OO 55—zallon drums are stored at
the drums are empty, hut some of the
contents. If the wind direction p1
ient of the drums, there is poténti
leakage and other reàeases. Inform
potential nd withdraw If unexpected
is irritation of mucus membranes suc
throat. Eye irritation or headaches
exsure
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the site.
drums have
aces the site
al for expc.i,res
the teair/drjljers
odors ocrur or
h as in the
are 1so co!r'on

1.-

I

• The quantities are reprtedly very small. This is partly due
to the practise of burnirw the solvents rather than just 1andfI1l1n

Level—c protection
raw from the site atea
Withdraw from the area and

les.
rized.
surface

The

ntrtio"s



Richars-Gebaur AFB (continued)
Site £umber 5, The South Burn Pits 15 5
¶Lhissite was used to burn ol and solvents durin trainiri
exercises for f fiwht1n personnel. 'lthouh there
is potential for volatile orgaritca to be present here, the
cuantities are antic1pated to be small due the history.

Leve].—D respiratory protection is recnmmened unless the
orwanic vapor concentrations exced 1 PPM.above bRckround.

Site Number 6 Lhe North Burn Pits

Hazardous wastes,
—Waste oils
—Solvents
—Fuels, onl7 JP—i fuel s1mlar to kerosene

History is the same as for site 5. Use the same respiratory
gui1elines. —

Site Nu',her 8, 'Ihe Herbicide Purial Site,

Hazardous Wastes,
—tour cases of mercury containing herbiciêe
estimated to be less than 50 ouws total
— no description of the óhemical or its tra'e name.

It will be assumed that the bottles are intact or that they
have been broken by their burial. Since the herbicide is in
tint bottles, it is unlikely that the borinws will break more
than one or two. Visu al o,servation is very important if
the perimeter is not well defined. If the perimeter is well
defined, there is no chance of striktn the bottles.

In the event that the perimeter is toorly defined, the dri]le.rs
'nd monitoring personnel should take particular care to examine
soil cuttings for signs of organics. The signs cculd include
a sheen on the water/soil, odors like solvents, fragments of broken
glass, etc. Since the characteristics of the herbicide are not
defined it is not known if the HNU or OVA will respond to It.
For the purposes of this safety plan, we re assuming that
both instruments will not detedt the testicide. ou are
to assume that ,is present.

Ther;caje
-

and protection will consist of surwical gloves under
nitrile or buty-]. g].oves. Foot protection will be a minimum
of rubber boots (safety). Outerwear shcu]d be disposable
coveralls such as tyvek or saranex suits.

C
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Richards—Gebaur AFB (continued) 4)
Site u,ber 9, An Oil Saturated Area

An oil contarrinated area is located in an area which was previously
used for strae of pettoleum products such as fuels, oils
arid greases.

This area is reported to have been heavily contaminAted by
relatively non—toxic materials. Due to the nRture of the
contaminants, and the fact that the site is in an open
area, respiratory protection will not be reauired.
Respiratory protection is optional at organic vapor concertrntions
which reach 5 PPM.
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17JtJN9
INSTALLATION RESTORATION PROGRAM

PHASE II — CONFIRMATION/QUANTIFICATION (STAGE 2)
RICHARDS—GEBAUR AFB MO 1

I. DESCRIPTION OF WORK

The overall objective of the Installation Restoration Program (IRP) Phase
II investigation is to assess potential contamination at past hazardous waste
disposal and spill sites on Air Force installations. A series of staged field
investigations may be required to meet this objective.

The intention of this staged investigation is to undertake a field and
laboratory study at Richards—Gebaur AFB MO to: (1) confirm the presence or
absence of contamination within the specified areas of investigatIon; (2) if
possible, determine the extent and degree of contamination and the potential
for migration of those contaminants In the various environmental media; (3)

identify public health and environmental hazards of migrating pollutants based
on state or Federal standards for those contaminants; arid (14) delineate
additional investigations required beyond this stage to reach the Phase II
objectives.

The IRP Phase I Report and Phase II Stage 1 Report (mailed under separate
cover) incorporate the background and description of the sites/zones for this
task. To accomplish this survey effort, the contractor shall take the
following actions:

A. General Requirements

1. Conduct a literature search of local hydrogeologic conditions to
complement the Phase I and Phase II Reports (mailed under separate cover).
Include the pertinent literature search information in an appendix of the
Final Report. Develop the literature search data using the following
guideline:

a. Topographic data

b. Geologic data

(1) Structure

(2) Stratigraphy

(3) LIthology

c. Hydrogeologic data

(1) Location of all existing and abandoned wells, observation
wells, springs, ponds (natural and artificial) and seepages, that occur on or
off the installation within a one—mile radius of sites to be Investigated
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(2) Groundwater table and piezometric contours

(3) Depth to groundwater

(il) Surface and groundwater quality

(5) DelIneated areas of recharge, discharge and contributing
areas

(6) Geologic setting, yield data and hydrographs of springs
and natural seepages

d. Data on all existing and abandoned wells, including unoased
boreholes, on or off the installation and within a one—mile radius of sites to
be Investigated

(1) I..ocatjon, depth, diameter, well type, and lithologic logs
associated with the well

(2) Static and pumping water levels, well hydrographs, yield.,
specific capacity, and related data

(3) Existing and projected groundwater development and use

() Well and screen corrosion, crustation, and similar
operation and maintenance problems

(5) Observation and monitoring well networks, pumping
Influences, barrier and recharge boundaries, and related hydraulic
Interferences influencing aquifer behavior.

(6) Existing water sampling sites
I

e. Aquifer data

(1) Type, i.e., unconfined, artesian, or perched

(2) Thickness, depth to aquifer, and formational designation

(3) Barrier and recharge boundaries

(1) Tranzmizzivity, storativity, and permeability (gpd/ft2)

(5) Specific retention

(6) Delineation of discharge and recharge areas

(7) Ground and surface water relationships

(8) Aquifer models

2



,
f. Climatic data

(1) Precipitation (total and net)

(2) Evapotrarispiration

2. Determine the areal extent of the sites by reviewing historical
and current panchromatic and infrared aerial photography.

B. Technical Operations Plan

Immediately after the Notice To Proceed (NTP) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical requirements
specified in this task description. (See Sequence No. 19, Item VI below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAFOEHL within two weeks of the NTP.

C. Health and Safety

Comply with USAF, OSHA, EPA, state and local health and safety
regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of protection needed at the study sites.
Prepare a written Health and Safety Plan for the proposed work effort and

coordinate it directly with applicable regulatory agencies prior to commencing
field operations. Provide an information copy of the Health and Safety Plan
to the USAFOEHL after coordination with regulatory agencies. The Health and
Safety Plan is specified in Sequence No. 7, Item VI below.

D. Drilling and Soils Work

1. Determine the exact location of all monitor wells, soil borings,
and test pita during the planning/mobIlization phase of the field Investiga—
tiori. Consult with base personnel to minimize disruption of base activities,
to properly position wells with respect to exact site locations, and to avoid
underground utilities. Direct the drilling and sampling and maintain a
detailed log of the conditions and materials penetrated during the course of
the work. Do not drill boreholes Into or position wells in actual landfill
areas, install wells at the landfill perimeter.

2. Monitor the ambient air during all well drilling, soil boring and
test pit work with a photoionlzation meter or equivalent organic vapor
detector to identify the generation of potentially hazardous and/or toxic
vapors or gases. Include air monitoring results in the boring logs. If soil
encountered during borehole drilling or test pit work is suspected to be
hazardous because of abnormal discoloration, odor or air monitoring levels,
containerize the soil cuttings in new, unused drums. Enter into the boring
logs the depth(s) from which suspected contaminated soil cuttings were
collected for containerization. Collect a maximum of 10 composite samples,
one from the contents of each drum. Test each composite sample for EP
Toxicity (metals). Use RCRA criteria to determine if soil cuttings must be
classified as hazardous waste (1W CFR 261.2I).

3
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3. Groundwater Monitoring Wells

a. Installation of Groundwater Monitoring Wells

(1) Comply with U.S. EPA Publication 330/9—S1—002, NEIC IManual for Ground Water/Subsurface Investigations at Hazard Waste Sites for
monitoring well installation.

(2) All well drilling, development, purging, sampling
methods, and other activity pertaining to this effort must conform to state
and other applicable regulatory agency requirements. Cite references in an
appendix to the Final Report.

(3) Install wells at a sufficient depth to collect samples
representative of aquifer quality and to intercept contaminants if they are
present.

(1) Avoid, when possible, installing wells in depressions or
areas subject to frequent flooding and standing water. It wells must be
installed in such areas, design the wells such that standing water does not
leak into the top of the casing or cascade down the annular space.

(5) Drill all monitoring wells using the following
specifications:

(a) Drill wells using hollow—stem auger techniques. A I
center stem, plug, and bit attached to the stem may be inserted into the auger
for use while drilling. This will prevent material from entering into the
hollow stem of the auger.

(b) Take lithologic samples at five—foot intervals and
prepare bàrehole log descriptions. Include pilot boring logs and well
completion summaries in the Final Report (Item VI, below).

Cc) Drill a maximum of 6 wells. Total footage ror all
wells in this task shall not exceed 200 linear feet. Refer to the site
specific details in Section X.H.

Cd) Construct each well with four—inch inside diameter 1(I.D.) Schedule 80 PVC casing. Use threaded screw—type joints, glued fittings
are not permitted. Flush thread all connections. Screen each well using
four—inch I.D. casing having up to 0.020 inch slots slot size may be smaller
based upon borehole geology. Screen material must be the same as that of the
casing. Cap the bottom of the screen.

Ce) Screen all wells so as to collect floating contam— Iinanta and to allow for -yearly fluctuations or the water table. Screen all
shallow wells a minimum of ten reet.

I
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i' (6) Complete all monitoring wells using the following
specifications:

(a) Once the casing Is installed, allow the soil forma-
tion to collapse around the well screen. Supplement the natural gravel—pack
with washed and bagged rounded silica sand or gravel with a grain size distri-
bution compatible with the screen and soil formation. Place the pack from the
bottom of the borehole to two feet above the top of the screen. Tremie a five
foot bentonite seal (granulated or pellets) above the sand/gravel pack.
Ensure the bentonite forms a complete seal. Grout the remainder of the
annulus to the land surface with a Type I Portland cement/bentonite slurry.

(b) Check with the Base point of contact (POC) to deter-
mine whether wells shall be completed flush or project above the ground
surface.

1 If well stick—up is of concern in an area,

complete the well flush with the land surface. Cut the casing two to three
inches below land surface, and install a protective locking lid consisting of
a cast—iron valve box assembly. Center the lid assembly In a three foot
diameter concrete pad sloped away from the valve box. Ensure that free
drainage is maintained within the valve box. Also, provide a screw—type
casing cap to prevent infiltration of surface water. Maintain a minimum of
one foot clearance between the casing t6p and the bottom of the valve box.
Clearly mark the well number on the valve box lid.

2 If an above—ground—surface completion is used,
extend the well casing two or three feet above land surface. Provide an end—
plug or casing cap for each well. Shield the extended casing with a steel
guard pipe which is placed over the casing and cap, and seated in a two—foot

by two—foot by four—inch concrete surface pad. Slope the pad away from the
well sleeve. Install a lockable cap or lid on the guard pipe. Install three,
three—inch diameter steel guard posts If the Base POC determines the well is
in an area which needs such protection. The guard posts shall be five feet in
total length and installed radially from each wellhead. Recess the guard
posts approximately two feet into the ground. Do not install the guard posts
In the concrete pad placed at the well base. Paint the protective steel
sleeve and clearly number the well on the sleeve exterior.

3 Provide locks for both flush and above—ground
well assemblies. Turn over the lock keys to the Base POC following completion
of the field effort.

(c) Develop each well as soon as practical after
completion with a submersible pump, bailer, and/or airlift method. Continue
well development until the discharge water is clear and free of sediment to
the fullest extent possible. Measure the rate of water produced, the pH,
specific conductance and water temperature during well development and include
this information in the Final Report.

(d) Determine by survey the elevation of all newly
Installed monitoring wells to an accuracy of 0.01 foot. Notch the top of the

5
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riser casing where well elevations are established. Horizontally locate the
new wells to an accuracy of 1.0 foot and record the position on both project
and site—specific maps. Bench marks used must have previously been
established from and are traceable to a USCGS or USGS survey marker.

Ce) Measure water levels at all monitoring wells as feet
below the ground surface or below the top of casing elevation to the nearest
o.oi root. Report as mean sea level (MSL). Measure static water levels in
wells prior to well development and before all well purging which precedes
sampling events.

b. Recommend a candidate well abandonment method(s) or 1
technique(s) which is applicable to the type of monitoring wells installed and
geological conditions. Consider that these wells will be abandoned at some
future date after the study objectives have been met and there is no longer a
need ror the wells. The actual process of well abandonment is not a part of
this task order. Assure that the recommended method(s) meets state and/or
local well abandonment guidelines or regulations.

c. Complete permits, applications, and other documents which may
be required by local and/or state regulatory agencies for the installation of
monitoring wells. File these documents with appropriate agencies and pay all
permitting and filing fees.

14 Soil Borings
I

a. Conduct a maximum of 12 soil borings not to exceed a total of
250 linear feet. Accomplish the borings using hollow stem auger techniques.
Obtain split—spoon samples at five foot intervals, using ASIM Method D—1586.
Refer to Section 1.14. for äollection details of soil samples requiring
laboratory analysis. Where sample collection depths are not specified, take
samples in zones of suspected contamination as determined by abnormal soil
discoloration, odor or air monitoring levels.

b. Scan all split—spoon soil cores with a photoionization meter
or equivalent organic vapor detector. Include monitoring results in the
boring logs.

o. During the boring operations, describe lithologies encountered
[and prepare stratigraphic logs. Place special emphasis on field identifica-

tion of contaminated soils encountered.

d. Whenever possible, measure water levels in all boreholes after
the water level has stabilized. Examine the water surface for the presence of
hydrocarbons. Include this information in the boring logs.

e. Tremle—grout all boreholes to the surface with bentonite. It
is especially important to insure that they be adequately resealed to preclude
future migration of contaminants.

f. Permanently mark each location where soil borings are
drilled. Record the location on a project map for each specific site or zone,
whichever is applicable.

6
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g. Perform a maximum of three shallow soil augerings using a hand
auger. Total footage shall not exceed 50 feet.

5. Well and Borehole Cleanup

Remove all well/borehole cuttings and clean the general area
following the completion of each well/borehole. Containerize and store
cuttings suspected to be contaminated according to paragraph I.D.2. of this
task order. Transport these drums to a location within the Installation
boundary designated by the Base POC. The base Is responsible for ultimate
disposal of contaminated soils using base resources.

E. Decontamination Procedures

1. Decontaminate all sampling equipment, including internal
components, prior to use and between samples to avoid cross—contamination.
Wash equipment with a laboratory—grade detergent followed by drinking quality
water, solvent (methanol), and distilled water rinses. Allow sufficient time
for the solvent to evaporate and the equipment to dry completely before reuse.

2. Dedicate for each well the monofilamerit line or steel wire used to
lower sampling equipment into the well; do not use a line in more than one
well. Decontaminate the calibrated water level probe for measuring well
volume and water level elevation before use in each well.

3. Thoroughly clean and decontaminate the drilling rig and tools
before initial use and after each borehole completion. As a minimum, steam
clean drill bits after each borehole is installed. Drill from the "least" to
the "most" contaminated sites, if poSsible.

F. Field Sampling

1. Strictly comply with the sampling techniques, maximum holding
times, and sample preservation as specified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edition
(1985), pages 37—1414; ASTM, Section 11, Water and Environmental Technology;
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, sw—8146,
2nd Edition (USEPA, 19814); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/14—79—020, pages xiii to xix (1983); and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 600/14—
82—029 (1982).

2. Groundwater Monitoring Wells

a. After development, allow wells to stabilize for a minimum of
seven days before sampling.

b. Prior to purging the wells, examine the surface of the water
table for the presence of hydrocarbons and take water level measurements to
the nearest 0.01 foot with respect to the established survey point on top of
the well casing. If applicable, measure the thickness of the hydrocarbon
layer.

7
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o. Purge the well using a sumersLble pump, bailer, or other
pertinent method. Purge until a minimum of three well volumes (based on
borehole diameter) of water has been displaced and the pH, temperature,

specific conductance, color, and odor of the discharge have stabilized using
the following criteria: pH 0.1 unit, temperature * 0.5°C, and specific
conductance 10 iunhos. Include the final measurements in the Results section
of the report.

I
d. Collect water samples with a Teflon bailer. However, to

collect representative aquifer samples where floating hydrocarbons are
present, use a "thief sampler" or similar device to minimize the influence of
the tree product.

e. It the well(s) cannot be sampled due to well development, we].l Icharacteristics, or other reason(s), indicate the reason(s) in the report as
specified in Item VI below.

f. Remeasure water levels after sampling and the wells have I
stablized.

3. For surface water/sediment samples, collect samples so as not to Icause cross—contamination; obtain downstream samples first. Measure, on site,
the pH, temperature, and specific conductance for all water samples.

. Permanently mark the location where surface water or sediment I
samples are collected. Record the location on a project map for each specific
site or zone, whichever applies.

5. Split all water and soil samples. Anaiyze one set and immediately
deliver the other set (the same collection day) to the Base POC. The Base POC
will select 10% of the split samples, package the selections with appropriate
forms, and deliver them to the contractor within 211 hours of receipt. Supply
all packing and shipping materials to the Base POC for packaging the split
samples. Immediately ship (within 211 hours) the POC—selected samples through
overnight delivery to:

-

USAFOEHL/SA
Bldg irn IBrooks AFB TX 78235—5501

For all split samples sent to the USAFOEHL, complete an AF Form 2752A
"Environmental Sampling Data" and/or an AF Form 2752B "Environmental Sampling
Data — Trace Organio&', (working copies will be provided under separate cover)
with the following information: I

a. Date and time collected -

b. Purpose of sample (analyte and sample group) I
o. Installation name (base)

•

..
8
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d. Sample number

e. Source/location and depth of sample

f. Contract Task Numbers and Title of Project

g. Method of collection (bailer, suction pump, air—lift pUmp,
etc.)

h. Volumes removed before sample taken (well samples only)

1. Special conditions (use of surrogate standard, etc.)

j. Preservatives used

k. Collector's name or initials

In addition, label each sample container with a permanent ink
pen (water—proof laundry marker) to reflect the data in a, b, c, ci, j and k
above.

6. For every IC field samples collected, take at least one additional
sample (a field duplicate) for quality control purposes. Table 1 provides a
10% allowance for these additional analyses. Duplicates shall be Indistin-
guishable from other analytical samples so that personnel performing the
analyses are not able to determine which samples are duplicates.

7. For every 20 field water samples collected, prepare and submit for
analysis one field blank for all parameters analyzed in water. A minimum of
one field blank for each parameter Is required. Allowances for these
additional analyses are included in Table 1.

8. Maintain chain—of—custody records for all samples, field blanks,
and quality control samples.

G. Chemical Analyses

1. Analyze water and soil samples collected as specified in Section H
below, Specific Site Work. The analytical parameters are summarized in Table
1 along with the required methods.

2. All analyses shall meet the required limits of detection for the
applicable method identified In Table 1.

3. For those methods which employ gas chromatography (GC) as the
analytical technique (SW8010, SW8020, E601, E602, E6O', etc.) positive
confirmation of Identity is required for all analytes having concentrations
higher than the Method Detection Limit (MDL). Conduct positive confirmation
by second—column GC; however, gas chromatography/mass spectroscopy (GC/MS) can
be used for positive confirmation if the quantity of each analyte to be
confirmed is above the detection level of the GC/MS instrument. Analytes
which cannot be confirmed will be reported as "Not Detected" in the body of

9
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the report, but results of all second—column CC or GC/MS confirmational
analyses are to be included in the report appendix along with other raw
analytical data. Base the quantification of confirmed analytes on the first—
column analysis. The maximum number of second—column confirmational analyses
shall not exceed fifty percent (50%) of the actual number of field samples (to
include duplicates). The total number of samples for each CC method listed in
Table 1 includes this allowance. It CC/MS. or a combination of second—column
CC and GC/MS, is used, the total cost of all such analyses for a particular
parameter shall not exceed the funding allowed for positive confirmation using
only second—column CC.

4 All chemical/physical analyses shall conform to state and other I
applicable Federal and local regulatory agency legal requirements. It a
regulatory agency specifies that a type of analysis be performed in a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL./TS.

5. Archive all raw data, including QA/QC and standards data, for not I
less than five years after project completion. Supply these data to the
USAFOEEL/TS upon request.

H. Specific Site Work

In addition to items delineated in l.A. through 1.0. above, conduct
the following specific actions at the sites listed below:

1. South [.andtill (Site 1)

- a. Perform one soil boring to an approximate depth of 15 feet.
Obtain a maximum of 3 soil samples from the boring. The selection of soil
samples for chemical analysis shall be based on OVA or HNU meter readings,
discoloration, odor, or other signs of contamination. Record the OVA/HNU
readings and other observations with the soil boring logs. Take a water
sample from the boring it groundwater is encountered.

b. Take a maximum of three soil or sediment samples along the

perimeter of the landfill along Scope Creek. Take one background soil or
sediment sample upstream of the landfill along the creek.

c. Take a maximum of three water samples from Scope Creek
adjacent to the landfill or from any leachaté seeps detected. Take one
background water sample upstream along Scope Creek.

d. Analyze soil/sediment samples for petroleum hydrocarbons,
aromatic volatile organica and halogenated volatile orgariics.

e. Analyze water samples for petroleum hydrocarbons, total
dissolved solids (TDS), halogenated and aromatic volatile organics, 13
priority pollutant metals, extractable priority pollutants (CC/MS), common
anions, and phenols.

10
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2. Northeast Landfill (Site 2)

a. Locate and review any available new information dealing with
the Northeast Landfill and nearby sewer lines. Locate and interpret any
aerial photographs of the site when it was in operation.

b. Perform a magnetometer and an electromagnetic survey of the
site.

c. Perform six soil borings each approximately 20 feet deep,
three borings for the west trench and three borings for the double trench.
Obtain a maximum of 3 soil samples per boring (a maximum of 18 total soil
samples). Select the soil samples based on OVA or HNU meter readings,
discoloration, odor or other signs of contamination. Obtain a water sample
from each boring if water is encountered (a maximum of 5 water samples
(Note: One boring will be coverted to a well).

d. Convert one boring Into a monitoring well immediately
downgradient of the newly discovered trench areas in the west part of the
landfill. Install one background monitoring well Immediately north of the
landfill. Collect a water sample from each well.

e. Collect water samples from the three existing monitoring wells
at the site.

f. Collect water samples from Scope Creek upgradient and
downgradient of this landfill (2 samples).

g. Analyze soil samples for petroleum hydrocarbons, aromatic
vo]atile organics, and halogenated volatile orgariics.

h. Analyze water samples for petroleum hydrocarbons, TDS,
halogenated and aromatic volatile organics, 13 priority pollutant metals,
extractable priority pollutants (GC/MS), common anions, and phenols.

3. North Burn Area (Site 6)

a. Perform soil gas analysis with a maximum of 30 holes/probes to
characterize contamination from the site. Siting of borings and wells will be
based on the results of the soil gas survey.

b. Perform three soil borings each approximately 15 feet deep
along the perimeter of the pit. Obtain a maximum of 9 soil samples from the
boreholes based on OVA/HNU meter readings, discoloration, odor, or other
indications of contamination. Collect a water sample from each borehole if
water Is encountered for a maximum of three water samples.

c. Install 3 wells. Two of the wells shall be installed
downgradlent of the site and the other upgradient. Each well shall be sampled
once for a total of three water samples.

11



15

d. Obtain six composite soil surface samples to a depth of 12
inches covering the area of overflow and along the surface drainage pathway.

e. Collect one surface water sample rrom any ponded water in the
drainage pathways.

f. Analyze the soil samples for petroleum hydrooarbon8, aromatic
volatile organics and halogenated volatile organica.

I
g. Analyze water samples for petroleum hydrocarbons, aromatic and

halogenated volatile organios.

J4 Herbicide Burial Area (Site 8)

a. A maximum of four composite soil samples will be taken rrom
areas of stressed vegetation. One water sample will be taken from the small
pond which drains the site.

b. Analyze the soil samples for herbicides (EPA 8150), arsenic I
and mercury.

c. Analyze the water sample for pesticides (EPA 608, 509A, and
509B) arsenic, mercury, and TDS.

5. Oil Saturated Area (Site 9) j
a. Perform 1 soil boring approximately 15 feet deep. Obtain a

maximum of 3 split spoon soil samples for analysis based on OVA or HNU meter
reading, discoloration, odor, or other indications of contamination. Collect
a water sample from the borehole if water is encountered.

b. Collect a maximum of six composite surface soil samples from
the area draining the oil saturated zone.

c. Collect a water sample from the surface water drainage pathway
downgradient from the site.

d. Analyze the soil samples for petroleum hydrocarbons, lead and
halogenated and aromatic volatile organica. I

e. Analyze water samples for petroleum hydrocarbons, lead, TDS,
and halogenated and aromatic volatile organics.

I
6. Hazardous Waste Drum Storage Area, Bldg 923 ( Site 10)

a. Perform one soil boring inside the compound near the stained Iarea approximately 15 feet deep. Obtain a maximum of 3 soil samples from the
boring. Obtain a water sample from the borehole if water is encountered.

b. Collect six surface soil samples, one from the stained area, I
four downgradient, and one upgradient from the stained area.

12
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c. Collect a maximum of two surface water samples from the
surface drainage pathway, one upgradient and one downgradient. from the stained
area. The surface drainage pathway will only be sampled if water is present
during fieldwork.

d. Analyze soil samples for petroleum hydrocarabons, EP toxicity
(metals), and halogeriated and aromatic volatile organics.

e. Analyze water samples for petroleum hydrocarbons, TDS,
priority pollutant metals, barium, mercury and halogenated and aromatic
volatile organics.

7. P01.. Storage Area (Site 12)

a. Hand auger three borings at locations selected in the field
for a maximum of 30 feet of hand augering. Collect a maximum of 3 soil
samples from each boring. Selection of samples will be based on indications
of contamination detected in the field.

b. Install one downgradient well to an approximate depth of 20
feet. Collect one water sample from the well.

c. Collect two soil/sediment samples, one from each of the
outfall drains from Bldg 953.

d. Collect three surface water samples, two from the stream
draining the POL tank area and one from the drain outfall from Bldg 953.

e. Analyze the four water samples for petroleum hydrocarbons,
TDS, and aromatic volatile organics.

f. Analyze soil samples for petroleum hydrocarbons and aromatic
volatile organics.

I. Data Review

1. Tabulate field and analytical laboratory results, Including field
and laboratory parameters and QA/QC data, as they become available and
incorporate them Into the next monthly R&D Status Report (Sequence No.1, Item
VI below) forwarded to the USAFOEHL. In addition to the results, report the
following:

a. the time and dates of sample collection, extraction (if
applicable) and analysis;

b. the method used and Method Detection Limits achieved;

c. the chain—of—custody forms;

d. a cross—reference of laboratory sample numbers and field
sample numbers; and

13



I
e. a cross—reference of field sample numbers to wells1 boreholes,

sites, etc.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL for review a minimum of two weeks
prior to submission of the draft report. Provide as a minimum the information
specified in 1.1.1 above.

I
3. Immediately report to the USAFOEHL Program Manager or his super-

visor, via telephone, data/results generated during this investigation which
indicate a potential health risk (for example, a contaminated drinking water
aquifer). Follow the telephone notification with a written notice within
three days; attach a copy of the laboratory raw data (e.g., chromatogram).

J. Reporting

1. Prepare a draft report delineating all findings of this field
investigation and forward it to the USAFOEHL (as specified in Sequence No. I,
Item VI below) for Air Force review and comment. Strictly adhere to the
USAFOEHI. report format (mailed under separate cover). The rormat is an
integral part of this delivery order. Draft reports are considered "drafts"
only in the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, "drafts" must be complete, in the proper
format, and free of grammatical and typographical errors. Include, as a mini-
mum, discussion of the regional/site—specific hydrogeology, well and boring
logs, data from water level surveys, groundwater surface and gradient maps,
water quality and soil analysis results, available geohydrologic cross—

-

sections, and laboratory and field QA/QC information. For states requiring
the field work or technical effort be supervised by a state—registered

geologist, engineering geologist or professional engineer, insert this
information in the report to include registration numbers, certificates and
seals (as appropriate).

2. Review the Results, Conclusions and Recommendations concerning the
sites listed in this task which were investigated during a previous IRP Phase
II staged work effort. Use this information and data from previous efrorts to
establish trends and develop conclusions and recommendations. Integrate all
investigative work done at each site to date so the report reflects the total

Icumulative information for each site studied in this effort.

3. In the Results section, include water and soil analytical results
and field quality control sample data. Report all internal laboratory quality
control data (lab blanks, lab spikes and lab duplicates) and laboratory
quality assurance information in an appendix of the report. Also provide
second—column confirmation results and quantities, and include which columns
were used, instrument operating conditions, and retention times. Summarize in
the appendix the specific collection technique, analytical method (Standard
Methods, EPA, etc.), holding time, and limit of detection for each analyte . I

. Make estimates of the magnitude, extent and direction which
detected Contaminants are moving. Identify potential environmental

I

•1
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consequences of the discovered contaminants based upon state or Federal
standards.

5. Plot and map all field data collected for each site according to
surveyed positions.

6. In the Recommendation section, address each site and list them by
category:

a. Category I consists of sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or environmental hazards.

b. Category II sites are those requiring an additional Phase II
effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants. Identify potential environmental consequences of
discovered contamination.

c. Category III sites are those that will require remedial action
(ready for IRP Phase Iv). In the recommendations for Category III sites,
include a discussion of any possible influence on sites in Categories I and/or
II due to their connection with the sante hydrological system. Clearly state
any dependency between sites in different categories. Include a list of can-
didate remedial action alternatives, including long term monitoring (LTM) as
remedial action, and the corresponding rationale that should be considered in
selecting the remedial action for a given site. List all alternatives that
could potentially bring the site into compliance with environmental standards.
For contaminants that do not have standards, EPA—recommended safe levels for
noncarciriogens (Health Advisory or Sugested—No—Adverse—Résponse Levels) and.
target levels for carcinogens (1 x 1O cancer risk level) may be used.
Unless specifically requested, do not perform any cost analyses, or cost/
benef it review for remedial action alternatives. However, in those situations
where field survey data indicate immediate corrective action is necessary,
present specific, detailed recommendations.

7. For each category above, summarize the results of field data,
environmental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations. Reduce this summary Information
into a table (or tables) and insert it (them) into the text and the Executive
Summary.

8. Provide cost estimates by line Item for future efforts recommended
for Category II sites and LTM Category III sites. Submit these estimates
concurrently with the approved Final Report in a separate document. Only the
cost requirements outlined In Sequence No. 2, Item VI, need be submitted.

a. For Category II sites, develop detailed site—specific
estimates using prioritized costing format (I.e., cost of conducting the
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until
all required work is discretely costed) for the proposed work effort. The Air
Force determines the priority of sites from contractor recommendations.

15
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Consider the type of contaminants, their magnitude, the direction and rate of
their migration, and their subsequent potential for environmental and health
consequences when developing recommendations for site prioritization.

b. For Category III sites slated for long term monitoring, Idevelop site specific estimates which detail the costs associated with: (1)
permanent installation of monitoring wells; (2) ground water sampling
interface equipment, including permanent installation of pumps and sampling
lines; and (3) four quarterly (1 year period) sample collections and
laboratory chemical analyses of groundwater, etc.

9. Provide an inventory of all on—base wells, to include production, Iirrigation, monitoring, etc. If the well has been abandoned, note the reason,
and identify those wells which have been permanently plugged or sealed.

10. Reference in an appendix any local, state and/or Federal regula-
tions which require specific well drilling techniques, materials, well devel-
opment, purging, and sampling methods for work specified in this effort.

I
K. Meetings

The contractor's project leader shall attend three meeting(s) to take Iplace at a time to be speciried by the USAFOEHL. Each meeting shall take
place at Richards—Gebaur AFB for a duration of one eight—hour day.

II. SITE LOCATION AND DATES: I

Richards—Gebaur AFB MO
Date to be established

III. BASE SUPPORT:

A. The Base Point of Contact (POC) will receive from the contractor the
split samples and then select 10% of them, package them, and then deliver them
back to the contractor within 21$ hours for subsequent overnight shipment to
USAFOEHL/SA as stated in paragraph 1.11.6.

B. Base personnel will assign the disposal points within the installation
for all hazardous drill cuttings and contaminated groundwater. Assignment
shall occur prior to drilling.

C. Base personnel will provide access to all sites. This may necessitate
the clearance of small areas to permit set—up and operation of drilling rigs
and equipment.

D. Base personnel will provide traffic control where/when necessary
Lduring geophysical surveys or well construction on or adjacent to road rights—

of—way.

E. Base personnel will ensure rights of easement and any other required
licenses are obtained across private properties so as to perform
nondestructive geophysical explorations, the boring and construction of one or

16
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more monitoring wells, and other investigations that may be required In
performance of this investigation.

F. Base personnel will designate a staging area on base for the
contractor's drilling equipment and supplies. An area will also be designated
where the contractor can decontaminate his drilling equipment between wells.

IV. GOVERNMENT FURNISHED PROPERTY: None

V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program
Capt PatrickN. Johnson
USAFOEHL/TSS
Brooks AFB TX 78235—5501
(512) 536—2158
AUTOVON 240—2158/2159
1—800—821—4528

Manager 2. Base Point of Contact (POC)
Ms Felipita B. Benson, R.N.
Occupational Health Nurse
14142 Combat Support Group (AFRes)
Richards—Gebaur AFB MO 64030—5000
AUTOVON 1463—21144

(816) 3148211414

3. MAJCOM Monitor
Lt Col Victor E. Hiatt
HQ AFRes/SGPB
Robins AFB GA 31098—6001
AIJTOVON 468—6141n

(912) 926—61441

4. Base Civil Engineer POC
Mr John Hurd
1422 Combat Support Grup (AFRes)
Richards—Gebaur AFB MO 64030—5000
(816) 348—2076

VI. In addition to sequence numbers 1, 5 and 11 listed In Attachment 1 to the
contract, which apply to all orders, the sequence numbers listed below are
applicable to this order. Also shown are dates applicable to this order.

Sequence No. Para No. Block 10 Block 11 Block 12 Block 13 Block 114

19

(TOP)* 1.8.

7 (Health &

Safety)

3 (PrelIm
Data)

'I (Tech.

Rpt)

2 (cost data) I.J.8.

18MAR87 16SEP87

2SEP87 16SEP87

14 MONTHLY 12SEP86 12SEP86 ***** 3

15 MONTHLY 12SEP86 12SEP86 *****

17

3

OTIME 19SEP86 19SEP86

I.C. OTIME 19SEP86 19SEP86

1.1.2 OTIME **

I.J. ONE/R 4MAR87

OTIME

15

3

3



:1S 39
'The Technical Operations Plans (TOP) required for this stage is due within two
weeks of the Notice to Proceed.

"Upon completion of the total analytical effort and before submission of the first
draft report. -

"Two draft reports (25 copies of each) and one final report (50 copies plus the -

original camera ready copy) are required. Incorporate Air Force comments into the
second draft and final reports as specified by the USAFOEHL. Supply the USAFOEHL
with an advance copy of the first draft, second draft, and final reports for
acceptance prior to distribution. Distribute the remaining 2 copies of each draft
report and i19 copies of the final report as specified by the USAFOEHL.. I
"Submit cost estimates (five copies) in a separately bound document with the
Final Report only. Provide estimates for only those sites recommended for
additional Phase II work (Category II) or Phase IV, long term monitoring, (Category
III).

"Submit monthly hereafter. I

I
I

a
I
I
I
I
I
I

1
I



Table

Analytical Methods, Detection Limits, and Number of Samples

Detection No. of Total

Parameter Method Limit Samples QA Samples

Halogenated SW5030/SW8010 a 58 soil 6 soil 96 2011d
Volatile

Organics EPA 601 a 29 water 14 water 50 watere

Aromatic SW5030/8020 a 69 soil 7 soil 1114 soil
Volatile

Organics EPA 602 a 33 water 5 water 57

Extractable EPA 625 a 17 water 3 water 20 water

Priority
Pollutants
(GC/MS)

Phenols E6014 a 17 water 3 water 30 waterl1

Petroleum EPA '418.1 1 mg/Kg 69 soil 7 soil 76 soil

hydrocarbons modified
for soils

EPA 4i8.1 1 mg/L, 33 water 6 water 39 water
water

Total Dissolved EPA 160.1 10 mg/L, 314 water 6 water 140 water

Solids (TDS) water

Priority EPA 200.7 a 20 water 3 water 23 water
Pollutant
Metals (13 ea) EPA 2145.1(Hg) 1.0 g/L 20 water 3 water 23 water

EPA 206.2(As) 1.0 jig/L 20 water 3 water 23 water

EPA 270.2(Se) 2.0 ug/L 20 water 3 water 23 water

Arsenic EPA 206.2 1.0 ug/L 1 water 0 water 1 water

SW 3050/SW7060 0.1 mg/Kg 14 soil 1 soil 5 soil

Barium EPA 200.7 a 3 water 2 water 5 water

Lead EPA 239.2 a 2 water 1 water 1 water

SW3050/7'420 a 9 soil 1 soil 10 soil

Mercury EPA 2145.1 1.0 ug/L 14 water 1 water 5 water
SW 71471 0.1 mg/Kg 4 soil 1 soil 5 soil

20
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A1129

EPA 608
A 509A
A 509B

SW8150

a 17 water

a 1 water
a 1 water
a 1 water
a Isoil

311 water

311 water

311 water

b 19 soil

Common Anions

Pesticides

pH (field test)

Temperature
(field test

Conductance
Cfield test)

EP Toxicity
(metals)

aDeteetion limits

b

CNot used.

rotal of 96

eTotal of 50

tTotal of 1111

of 57

hTotal of 30

tTotal of 3

Tota]. of 8

I
3 water 20 water

1 water 3 wat
1 water 3 water
1 water 3 water1
1 soil 8 soils

311 water

311 water

•1
311 water

2 soil 21 soil I

II
I

SW Manual

specified by the EPA or Standard Method

Metal mg/L of leaching solution

As 0.002
Ba 0.1

Cd 0.005
Cr 0.05
Pb 0.1

Hg 0.0002
Se 0.002

Ag 0.01

includes second column confirmation for 50% of the samples (32).

includes second column confirmation for 50% of the samples (17).

includes second column confirmation for 50% of the samples (38).

includes second column confirmation for 50% of the samples (19).

includes second confirmation for 50% of the samples (10).

includes second column confirmation of 50% of the samples (1).

includes second column confirmation for 50% of the samples (3).
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